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Steam is literally the life-blood of our American economy. 
Through it, the energy in our store of fuels is made avail- 
able in useable form. Steam always has been taken for 
xranted because it's cheap. But, with rising construction 
costs making steam 
plants more expensive, 
Majporenginecring con- 


centration is required keeping 


on the problem of ..¢ 
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BENEFITS OF DIVIDED When fifty to one hundred tons of coal 
IURNACE CONSTRUCTION are burned in one boiler in a single hour, 
the tremendous amount of energy released 
3e8 Greater cooling area is difficult to control. To harness this vast 
- nyhncn quent pagel outpouring of heat and chill the tons of 
seyret te icleeoredh eer Beegpanee ash particles to the required temperature, 
, a eahikons huge furnaces, often 10 to 15 stories high, 

, are needed. 

With rising costs of materials and labor, 
ts by reduc- engineers have long sought a way to re- 
furnace duce the size both of boiler furnaces and 
face of the buildings that house them. Division 

walls were an apparent answer. . . but 
serious obstacles stood in their way. It 
was not until B&W’s inventions in the 
field of boiler circulation solved these 
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FURNACE CONSTRUCTION 
—An economical! solution to rising costs 


problems that the divided furnace became 
a simple, economical answer to rising 
construction costs. Already, over 75 
B&W Boiler units with this important fea- 
ture are in operation . . . and more than 
80 additional units are under construc- 
tion. All represent savings in size and cost 
of structure. 

Keeping steam cheap. . . for public 
utilities and for industrial users . . . is a 
prime engineering objective at B&W, a 
major aim of our never-ending research 
and development program. The B&W 
Divided-Furnace construction is typical 
of many B&W cost-saving advantages 
worth investigating. 
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@ The “third degree’’ is but a superficial 
scanning compared to the trials a ball bear- 
ing must withstand in New Departure’s 
Research Laboratory. Here, under conditions 
which pack years of normal use into a short 
time, engineers determine how to make the 
best ball bearings even better. 

Production bearings and experimental de- 
signs, alike, take this ‘‘torture treatment.” 
They are subjected to overspeeds and over- 
loads, intense heat and cold, day and night 
operation for protracted periods. 


BdrCn and Nesealt 


Three decades of this search and research 
have produced the sealed rear wheel-bearing 
for motor cars, the self-sealed bearing for 
farm implement use, the tiny, jewel-like 
bearing for delicate instruments . . . and 
many other types to fit a host of applications. 


You can specify New Departures and know 
that they are right for the job. Keep your eye 
on the BALL to be sure of your BEARINGs! 


Vibration analyzer eliminates hu- 
mon error in scientific search 
for causes of noise in bearings. 


New Departure ball bearings are 
readily available at your equip- 
ment dealer or bearing distributor 
—supplied from the industry's larg 
est network of warehouse stocks 


NEW DEPARTURE 


BALL BEARINGS 


\ 
\ 


WEW DEPARTURE © DIVISION OF GENERAL MOTORS + BRISTOL, CONNECTICUT \ \ 
Also Makers of the Famous New Departure Coaster Brake \ \ 
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INDUSTRIAL OIL BURNER 


IS THE SOLUTION 


HERE’S WHAT YOU NEED 


You need to CUT STEAM COSTS 

A Petro industrial oil burner will do it! 
The Petro burner is designed to burn 
low-cost heavy fuel oil with high effi- 
ciency and complete reliability. Saves 
money year after year. 


You need to CUT LABOR COSTS 

A Petro oil burner will do that, too! 
Completely automatic, it regulates 
itself without constant attention; frees 
attendants for other duties. 


You need to MEET FLUCTUATING 
STEAM DEMANDS 


A Petro industrial oil burner does just 
that! The fire can be modulated to meet 
the most extreme requirements of vary- 
ing steam loads. 





Petro industrial oil burners are your best buy! They 
operate with high efficiency im practically every type 
of boiler. 

Petro oil burners have world-wide acceptance. Their 
dependability is traditional. They are recommended by 
leading heating contractors everywhere. Fifty years in 
oil firing gives the Petro organization an exceptional 
degree of engineering experience and practical “know 
how.” 

Petro’s outstanding ability to burn heavy, low-cost 
oils with maximum efficiency has reduced fuel costs 
in thousands of plants and buildings. 


se0 our in See Petro section in Sweet’s Archi- 
= a 








tectural File, or write for catalog and 
@ write for copy 


specifications to Petro, 3174 W. 106th 
St., Cleveland 11, Ohio. 
5C Years of Leadership in Automatic Heating 
and Power Equipment 








You need to do all this AT LOW COST without 
replacing your present boiler equipment. 


INDUSTRIAL, COMMERCIAL 
and RESIDENTIAL OIL BURNERS 
FOR EVERY FIRING NEED 








ETR 


3174 W. 106th St., Cleveland 11, Ohio 
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“Electron-eering with photoswitch 


Your next step in @ controls 
control-efficiency 


Precision for taste— Three electronic liquid level controls main- 
tain the flow of precise quantities of fruit juices for perfect 
flavoring of jams. 


Protection against a giant— Two photoelectric cells control 
this giant auto body press. If operator’s hand breaks light 
beam, system stops machine. 





Split-second welding— Electronic timer controls automatic 
operation precisely. It times and actuates preheat, weld, 


These facts can save you money... and postheat annealing. 


Forty-five case studies, crammed with factual dots, tear 


aside all hocus-pocus and give you a clear understanding Photoswitch, incorporated 
of how electronic controls can solve your industrial problems. 


You'll find valuable ideas in methods by which others have Dept. MA3, 77 Broadway, Cambridge 42, Mass. 
achieved efficiency through “Electron-eered” counting, Send tree, “Cutting Production Costs with Electronic Controls”. 


weighing, measuring, guarding, timing and cycling. (Indexed 
by industries — textile, paper, metal and others— as well 
os by applications. ) 
NAME 
Photoswitch offices are located 


in all principal cities COMPANY ____. 





es sapsteenvereretseoe eee nescemenecateesnmemnetipeas 
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American Blower Air Conditioning Units 




















American Blower Air Conditioning units are 
designed for summer cooling and dehumidi- 
fying and winter heating and humidifying. 
This dual function by the same piece of 
equipment results in substantial savings in 
cost and offers much in comfort. 
Three types are available: the Type A Con- 
ditioner for normal unitary type applications, 
the Type S Conditioner for unitary type ap- ; 
plication where washed air or high relative 
humidities are required, the Type M Condi- 
American Blower Type A Conditioner. Capacities tioner for central system installation. 
from 1000 to 13600 cfm. Either direct expanded re- ' 
frigerants, chilled water, well water or brine can be For data, consult the nearest American 
used for cooling and steam or hot water for heating. Blower Branch Office. 





AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN ¢ CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Otvision of Ammmcas Raorros & Stardard Saritary cosrossnow 


AMERICAN @) BLOWER 


YOUR BEST BUY IN AIR HANDLING EQUIPMENT 





Serving home and industry: NMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL TILE » DETROIT CONTROLS + KEWANEE BOWLERS + ROSS EXCHANGERS 
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It is vital to maivtain 


<a 


Please remember that felt is not just felt, but is an engineer- 
ing material, which can and should be specified as closely 
as any other. It is obvious that glass-polishing felt must be 
different from cushioning felt, but there are finer distinc- 
tions which should be taken into account if satisfaction is 
to be assured. 

American, the largest and oldest felt manufacturer, makes 
700 different mechanical types, each having exactly- 
controlled characteristics. For any given application there 
is a specification felt that is right for the job. To select this 
felt and establish it as a standard is your assurance of 
satisfaction with your product or process. 

Like other materials, felt should be bought not on price, 
but on the quality required for a given application. If you 
will do that by adhering strictly to specifications and ma- 
terial standards you will find felt, American Felt, will serve 
you supremely well in protecting the reputation of your 
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products. Our engineers will be glad to collaborate with you 
on establishing the correct specifications, and our mills will 
adhere strictly to those specifications when your order is 
received. 


GENERAL OFFICES: 50 GLENVILLE ROAD, GLENVILLE, CONN. 
SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, 
Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, Los Angeles, Portland, 
Seattle, San Diego, Montreal.—PLANTS: Glenville, Conn.; Franklin, Mess.; 
Newburgh, N. Y.; Detroit, Mich.; Westerly, R. |1.—ENGINEERING AND RE- 
SEARCH LABORATORIES: Glenville, Conn. 


Marcu, 1953 - § 








6 - Marca, 1953 











the new Auto-Sh itt 


by Hamilton. 


America's most efficient, most fatigue-free drafting table has been 
completely redesigned—improved in many functional details, smartened 
in appearance and broadened to accommodate an entirely new range of 
drafting table needs. Yes, the new Auto-Shift line well deserves your 
interest—for it has been tailored precisely to your needs. 


Here are a few highlights. The basic Auto-Shift table is now available in 
two base sizes, each with two board sizes. For row installations, two 

new front-end Auto-Shifts (board only) and two new rear-end units 
(reference desk only) are available. As always, the Auto-Shift features 
instant, effortless adjustment of board height and slope, and remarkably high 
floor space efficiency. 


You owe it to yourself to find out more about this exceptionally fine 
drafting table, and Hamilton’s new 8-page Auto-Shift brochure is the best 
possible way to do this. For your free copy, write today to— 





Hamilton Manufactuning Company 


Two RIVERS, wiscoOnstiwnN 
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Rome-Turney water-cooled condenser coil, 
Tube is %" O.D., .042" ga., bent on a 
1%" centerline diameter. Soldered heli- 
cal fins are .135" wide, spaced 14 turns 
to the inch. Other types of heat ex- 
changer coils are also shown. Rome- 
Turney forms coils out of tube up to 40 
feet long, without joints. 


“Kome-Tumey sees REVER 


Most of the Revere Metals are fabricated by usual methods 
into conventional products. Some of them, however, 
appear on the market in forms that are unusual and 
possess special advantages. Take these helical-finned cop- 
per coils produced by the Rome-Turney Radiator Co., 
Rome, N. Y. It takes extra skill to produce coils with 
such small radii. The company can produce the coils 
shown on a commercial basis, for use in air conditioning 
apparatus, air compressors, and general heating and 
cooling applications where compactness plus high heat 
transfer rates are essential. 


How it is possible to make such tight turns is Rome- 
Turney’s secret. Revere does not share in it, nor does 
Revere want to reveal a secret of its own, which is how 
we turn out copper tube in a special bending temper 
for an application such as this. All we can say is that the 
two methods dovetail very nicely. If you need copper 
tube that can be bent easily, and offers you as well the 
advantages of corrosion resistance, high heat transfer, 
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easy joinings, see Revere. We also make copper pipe, 
tube in copper alloys, aluminum alloys, and electric 
welded steel tube. If required, the Technical Advisory 
Service will gladly collaborate with you, as it has with 
Rome-Turney, on selection and specification matters, 
Get in touch with the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
. . 7 


Mills: Baltimore, Md.; Chicago and Clinton, 111.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.: Rome, N. Y.= 
ales Offices in Principal Cities, Distributors Everywhere 


SEE REVERE’S ““MEET THE PRESS’ ON NBC TELEVISION EVERY SUNDAY 
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Only DRAVO 
Space Heaters offer you 
these 5 exclusive features: 


Ideal for heating large open spaces in industrial, 
commercial and educational buildings, standard 
Dravo Counterflo Space Heaters have five exclusive 
advantages over ts wee warm-air space heaters. 


The Dravo Counterflo combustion method takes 
lace in a stainless steel combustion chamber. 
he exhaust gases from combustion are ‘“‘whirl- 

cooled” through two sets of economizer tubes. 

This four-pass heat transfer results in a minimum 

heating dhdaiep of 80%. 


One rotor shaft operates all heater fans, thus co- 
ordinating exhaust, air-intake and heat-discharge 
systems. 


Air for combustion is provided by main supply 
fan; volume and velocity are controlled by an 


adjustable damper. 


nderwriters’ Laboratories, Inc.; Dravo Safety 
Control Circuit is accepted by Factory Mutual 
Engineering Division. 


4 pegeense by American Gas Association and listed 
by 


Burners are designed by Dravo Engineers for top 
efficiency. Heaters burn gas or oil; burners are 
interchangeable to take advantage of fue! savings 
by using the most economical source of supply 
or in times of shortage the most available fuel. 


Dravo Counterflo Space Heaters in addition to com- 
fort heating are easily adapted to 
heat curing and process drying, 
tempering of replacement air and 
summertime ventilation. Dravo 
Heaters can also be tied in with air 
conditioning systems by making 
use of the same ductwork. 


Pittsburgh 22, Pennsylvania 






and Dravo Heater Catalog 





C Tempering make-uep air. 
[ | Temporary heating. 





GASES Fa 4 Oo N 


PITTSBURGH + ATLANTA + BOSTON + CHICAGO «+ CINCINNATI 
CLEVELAND + DETROIT + NEW YORK «+ ST. LOUIS 
PHILADELPHIA «+ WASHINGTON 
Sales Representatives in Principal Cities 
Manvfactured and sold in Canada by Marine Industries, Ltd., Sorel, 
Quebec. Export Associates: Lynch, Wilde & Co., Washington 9, D.C. 





Nome 


Company 
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Dravo Corporation, Heating Department 
Dravo Building, Fifth and Liberty Avenues 


Send me information about heating for the subjects I've che 


(CD Space heating warehouse, garages, hangars. 
(_] Stores, schools and auditoriums. 
Process drying and heat curing. 


(J For use in conjunction with air -onditioning. 
(] Please have a representative call at no obligation to me. 
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Mail this coupon NOW 


for more information 
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Title —_ 










Address 






State 
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GRADUATED DENSITY 


makes MICRO-KLEAN the most 
effective filter on the market! 


How MICRO-KLEAN compares with 
other cartridge filters 


Compare micko-KLEAN with 


FILTERS WITH THE SAME DENSITY 
THROUGHOUT. The filter media density 
is the same on the pressure and discharge 
surfaces of the element; therefore, dirt 
accumulation is largely on the outside 
surface, choking the cartridge (“‘plaster- 
ing”) and reducing the effective filter life. 


Compare micro-KLean with 


FILTERS WITH HAPHAZARD DISTRIBU- 
TION OF FILTER MEDIA. Uneven hap- 
hazard media density permits fluid to 
find channels through the filter, and pass 
solids larger than the minimum filter 
spacing. 


Now Look at the advantages 
offered by MICRO-KLEAN. sec 


how the fibre density increases toward 
the discharge side of the MICRO-KLEAN 
filter cartridge? In effect, every Cuno 
MICRO-KLEAN cartridge is an_ infinite 
multiplicity of screens, ranging from 
relatively coarse on the outside down to 
10 microns in the center. Because of 
MICRO-KLEAN’S graduated density in 
depth, particles are entrapped within the 
entire depth of the filter element, giving 
the cartridge a much longer effective life. 
Standard cartridge size is 94%" long by 
2%" O. D., in densities of 10, 25 and 
50 microns. 


MICRO-KLEAN gives you 


@ greater dirt holding capacity 
@ absolute protection against rupturing or 
channeling of the cartridge 


COMPACT, FULL-FLOW 


FILTRATION FOR 
INDUSTRIAL FLUIDS 


Fewer Cartridge Changes Necessary 
with MICRO-KLEAN filters 


You don’t need a complicated, 
bulky filter to keep contaminants 
out of your chemicals, water, lube 
or fuel oils. Cuno MICRO-KLEAN’s 
compact construction gives you 
full-flow filtration in space which 
would limit ordinary filters to by- 
pass service. 

The high porosity and low pres- 
sure drop operation of MICRO- 
KLEAN filters permit this full-flow 
service on gravity, low pressure, 
or suction lines —with no loss in 
operating efficiency. 

Cartridge replacement costs 
are generally cut in half when 
MICRO-KLEANS are used. MICRO- 
KLEAN’s graduated density-in- 
depth provides much greater ca- 
pacity for dirt accumulation 
within the micronic cartridge, giv- 
ing twice the useful life of an 
ordinary filter element. 

Cuno’s exclusive method of 
felting fibres produces a cartridge 
of great structural strength, free 
from channeling or distortion and 
entirely unaffected by moisture 
or acids. And changing cartridges 
can be accomplished in a few 
seconds——only one nut has to be 
removed. 

Send for Cuno’s free filtration 
analysis form, have one of your 
engineers fill it out, and mail it to 
us. We'll let you know exactly 
what you need for your filtration 
requirements without obliga- 
tion. And take advantage of 
Cuno’s unique ‘‘money-back’’ 
offer. If MICRO-KLEAN doesn’t out- 
perform any filter cartridge you 
have previously used, we'll send 
you double your money back. Send 
the coupon today for free MICRO- 
KLEAN bulletin. .3.5 








Cuno Engineering Corporation 
Dept. 655C South Vine Street, Meriden, Conn. 


I'm interested in your “money-back" offer 


Fee ne 
| 
| 


@ longer effective cartridge life 
REMEMBER ...1F YOU CAN PUMP IT, CUNO CAN FILTER IT 


Please send me your filtration analysis form 
and more information on MICRO-KLEAN for 


Esa 


AUTO-KLEAN (dise-type) ° MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) 


ce eee 
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Plan to visit the ex- 
hibit of the TUBULAR 
EXCHANGER MAN- 
UFACTURERS ASSO- 
CIATION at the 
1953 —s International 
Petroleum Exposition 
located at the East 
end of the Exposition 
grounds. 


these Pennsylvania Transformers 
are cooled with Ross Exchangers 


@ This bank of three 29,000 Kva, 
230,000-volt transformers is typical 
of many such high voltage power 
units which Pennsylvania Trans- 
former Company, Canonsburg, Pa. 
furnishes to major industries and 
electric utilities, 

To prevent transformer oil from 
reaching excessive temperatures, 
through heat generated in normal 
operation, each of these Pennsylvania 
units is equipped with two Ross 
Exchangers. Utilizing water as a 
coolant, their function is to receive 
the hot oil from the transformer, 
cool it as required, and return it for 
its job of maintaining the transform- 
er temperature im accordance with 
NEMA guarantees. 

Why have Pennsylvania’s engi- 
neers selected Ross Exchangers for 
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these applications? Among other 
things: “Ross equipment has many 
excellent features and the Ross or- 
ganization has a fine background of 
manufacturing experience...has been 
very cooperative with us in con- 
nection with our heat exchanger 
problems’: 

The desire and competence of 
Ross engineers to consult in the solu- 
tion of any heat exchange problem 
«plus the wide adaptability of Ross 
fully standardized, pre-engineered 
designs and sizes, have earned a 
preference for Ross Exchangers in 
practically every field of application: 
engines, compressors, turbines, speed 
changers, hydraulic machinery and 
numerous others. 

To be familiar with the principal 
Ross benefits, make sure you have 


*National Electrical Manufacturers Association 


the latest Ross literature. Request 
Bulletin 2.1K1 for information on the 
removable tube bundle Type CP 
Exchangers used on Pennsylvania 
Transformers, or Bulletin 1.1K5 on 
all-copper and copper alloy Type 
BCF units. Write. 


KEWANEE-Ross CORPORATION 


DIVINION OF AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 


BUFFALO 13, N. Y. 


1448 WEST AVENUE e 
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WITH LINE-O-POWER 


Double reduction 
straight line drive 


p 


Double reduction 
vertical drive 


F COTESBROS. 


Triple reduction 
straight line drive 


eg 


Double reduction 
right angle drive 








Gollan Power Than QQeoion Thuough Callee Lean 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South Western Boulevard * Chicago 9, Illinois 
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24WL Right angle Line-O-Power Drive 
on a Chain Conveyor 


On conveyors or other materials-handling equipment, 
slow speed is essential. With Line-O-Power Drives, it 
is possible to transform high motor speeds into almost 
any desired slow end speed. 

Here, for example, is a compact Line-O-Power 
Drive on a chain conveyor. Low in original cost, it 
provides economical service day in and day out with 
minimum attention. These drives have proved their 
value to industry because of their compact size, sturdy 
construction and high efficiency. 

First reduction is taken through precision worm 
gearing, second and third reductions through Duti- 
Rated helical gearing. Duti-Rated Gears have file-hard 
tooth surfaces with ductile cores that permit heavy 
loading and yet assure long life. Available for straight 
line service — for right angle service — or for vertical 
application. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. Q, 4545 South Western Boulevard, Chicago 9, Illinois 
Please send me Bulletin LPB on Line-O-Power Drive. 

I am interested in 


C) Seraight line drive ©) Right angle drive 


O) Vertical drive 


Position... 
Address 
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Refill For Plants That Need More “GO” 
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Are increased production loads demand- 
ing more than your plant can deliver? 
Here’s how a power company we know 
tackled this problem. The approach used 
may help you, too. 

In their case, demands called for such 
increases that a new station was needed. 
And because the area was so densely 
populated, tight operating economy was 
as much a “‘must” as peak productivity. 

The boiler designed to meet these 
needs was built to deliver over a million 
pounds of steam an hour. In this design, 
steam scrubbers and cyclone separators 
literally cleaned the steam to protect 
superheaters from impurities that cause 
overheating and corrosion, and tc help 
turbines keep peak efficiency. By mak- 
ing possible greater water level varia- 


World's Leading Producer of 


tions, in addition, this boiler permits 
larger, faster, safer load swings, while 
other new features assure longer life, 
lower operating costs, more power. 

What approach assures equipment 
advances like these? Combined plan- 
ning by engineering staffs of progressive 
Equipment Builders working with 
power engineers and materials suppliers. 
And for its knowledge of materials—as 
well as the design freedom, strength and 
rigidity of its specialty steel plate, heads 
and shapes—such builders turn to 
Lukens regularly. 

Would you like them to help you? 
For their names, write us today, ex- 
plaining your need. Manager, Market- 
ing Service, Lukens Steel Company, . 
402 Lukens Building, Coatesville, Pa. 





SPECIALTY: STEEL PLATE + PLATE SHAPES + HEADS - CLAD STEELS 


LUKENS STEEL COMPANY, COATESVILLE, PA. 
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SUPERIOR COATING | can keep your 


thermal insulation dry 


eoeee INSU L-MASTIC i and protect the tank beneath it 


17,000 square feet of tank surface at the Thilmany Pulp and 
Paper Company, Kaukauna, Wisconsin are protected by INSUL- 
MASTIC Coatings. INSUL-MASTIC 4010 vaporseals the joints 
and protects the surface of non-absorbent insulation on the lower 
half of filtrate tanks. Higher on the tanks, where less insulation 
is needed, INSUL-MASTIC TYPE “D” both insulates and 
prevents corrosion. 

Where absorbent insulation is used, INSUL-MASTIC 4010 
is needed even more because an inferior coating might permit 
rain or moisture vapor to dampen the insulation. Such a blanket 
of wet insulation held against your tanks for very long would 
cause severe corrosion that would mean complete re-insulating. 

INSUL-MASTIC prevents such loss since its moisture vapor 
penetration rate is only .01 .. . practically nil. INSUL-MASTIC 
has exceptionally long life, due partially to the generous use of 
Gilsonite and mica. It is extremely resistant to acids and alkalis, a 
property of Gilsonite. Its temperature range is —40° F. to 300° F., 
and it is homogenized so that nothing settles in the drum. 


sume? Tneyl Masta 


CORPORATION OF AMERICA 
Oliver Building + Pittsburgh 22, Pa. 
Representatives in Principal Cities 


MECHANICAL ENGINEERING Marcu, 1953 - 13 








Modernize by Motorizing! 


















































Here’s an idea that may be helpful to you, if you have a 
problem of motorizing a belt-driven machine. It has already 
extended the useful service life of a grinding machine by 
eighteen years ... and the machine is still in operation. 

Building the drive around the motor seemed to be the best 
way to convert the grinder. This right angle azrangement 
includes nine Fafnir Ball Bearings . .. all grease lubricated. 
Speed range of drive, 160 to 720 r.p.m, During World War 
Il, the converted machine was in operation 24 hours a day 
++. now it’s on two, 8-hour shifts daily. No bearing replace- 
ments have been made since the conversion. 

Here’s another example of the Fafnir “attitude and apti- 
tude”... a way of looking at bearing problems from the 
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IGHT ANGLE to a grinder problem 
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user’s viewpoint, an aptitude for providing the most effective 
solution based on more than 40 years’ experience. Whatever 
your bearing problem, a few minutes spent with a Fafnir 
Representative may help you solve it successfully. The Fafnir 
Bearing Company, New Britain, Conn, 


FAFNIR 


BALL BEARINGS 


‘ 


Se) LINE IN AMERICA 


MOST COMPLETE ey 
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BALANCED 
HYDRAULICALLY BALANCED VANES - EQUAL 
FORCE ON EACH END OF VANES THROUGH- 
QUT COMPLETE CYCLE OF OPERATION. REDUCES 
WEAR, IMPROVES PERFORMANCE. 


BALANCED 
ROTOR RADIALLY BALANCED 
BY OPPOSING (2) INLET AND 
(2) OUTLET PORTS —SINGLE 
STAGE OPERATION—2000 PSI. 


BALANCED 
ROTOR AXIALLY BALANCED BY EQUAL. 
IZED Oil FORCE ON BOTH SIDES UNDER 
ALL PRESSURE CONDITIONS. ELIMINATES 
"COCKING” OF ROTOR 


DENISON Duel Purpose 
PUMP/MOTOR 


PERFORMANCE! Complete hydraulic balance of 
all operating parts assures longer life, better 
operation, complete satisfaction. Dual purpose 


rotor, to stand up longer under continuous use 
at full 2000 psi. 


SIMPLICITY! Dual-purpose, bi-directional opera- 
tion makes Denison Pump/Motors your most 
dependable answer to the widest range of pump 


usage increases the value of the Pump/Motor 
for your every requirement of pumps or motors. 
Pump/Motors operate with equal efficiency in 
either direction of rotation. 


and motor needs in the 2000 psi range. Write 
today for bulletin P-5, 


Denison offers an extensive line of Fluid Motors, 


Pumps and Controls, for circuit pressures to 
VERSATILITY! Pump/ Motors are ready to use, as 5000 psi. 
either pumps or motors, without alterations of . 
any kind. Four sizes, each with a choice of cam * The Finest Can B y" 
rings, offer pumping capacities from 2.7 to 70 Wy: 
gpm... or motor torque ratings from 13 to 257 
pound-inches per 100 psi. 


DENISON 


STAMINA! Pump Motors are highly compact and 
drOlkicaz 


rugged — built with heavier vanes and heavier 


the DENISON Engineering Company 1189 Dublin Rd., Columbus 16, Ohio 
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Bers MACHINE COMPANY, Warren, Pa., is 
using Parker Die Castings for the housing and 
hex nut socket on their Truck Clearance Lights. 
These lights are pressure tight and ‘‘bubble-proof"’ 
thanks to Parker's ability to provide leak proof and 
non-porous die castings. Die castings were also 
selected because they eliminate machining—to 
lower production costs. For more than fifty years 
Parker die castings have been specified by manu- 
facturers in industry . . . automotive, aviation, 
electrical, business machines and many others. 
The experience thus gained by Parker can be used 
to your benefit. Consult with Parker engineers on 
your next die casting requirements. 



















aud whee You 
ink of 

Dee Castings 7 | 

THINK OF Parker White-Metal Company ¢ 2153 McKinley Ave., Erie, Pa. 
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PIPE FITTINGS 


offer dependability 
safeguarded by 
advanced metallurgy 














Year after year...in all kinds of serviee... 
Ladish Controlled Quality Fittings set new 
standards of reliability. One reason is the strong 
reliance on technical progress. Every new facil- 
ity and advanced technique of modern metal- 
lurgy is fully utilized to develop desirable 
physical properties to maximum limits... while 
unrelenting test procedures continuously safe- 
guard metallurgical soundness and provide users 
with authentic data proving the complete de- 
pendability of every Ladish Fitting. 


TO MARK PROGRESS 











P f? 4 , 
THE COMPLETE lontollid Qualily FITTINGS LINE 
PRODUCED UNDER ONE ROOF... ONE RESPONSIBILITY 


/ \ RS pS DD ESS 5 x On OF 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 
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More equipment rusts out than breaks down. Corrosion is a 
destructive force that every user of fastenings faces. 

Many manufacturers today have found that fastenings by 
Harper mean longer life for equipment, better appearance, 
well-satisfied customers—because they resist corrosion. 

The H. M. Harper Company is the world’s largest exclusive 
producer of fastenings in brass, naval bronze, silicon bronze, 
monel, nickel, aluminum and all stainless steels. Over 7,000 
items in these metals are carried in stock, bringing the advan- 
tage of a single source of supply for all fastenings. 

Harper distributors are located in all market areas, and 
back of these distributors is a complete metallurgical and 
engineering service, ready to assist in solving any corrosion 





problem. 
THE H. M. HARPER COMPANY 
8243 Lehigh Avenue, Morton Grove, Illinois 


SPECIALISTS IN FASTENINGS ; 


7o solve corrosion problems 
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EVERLASTING FASTENINGS 


SILICON BRONZE ° NAVAL BRONZE ° MON EL 


BRASS ° ALUMINUM ° STAINLESS STEEL 
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AIR is expensive 
in the wrong place 


AIR IN STEAM 

spaces cannot supply useful heat. The tempera- 
ture of a mixture of air and steam is always 
lower than that of pure steam at the same 


pressure. 
This is equivalent to operating ot a lower 
steam pressure than was intended in the design. 


AIR AND OTHER NON-CONDENSIBLES 


in the steam space form an insulating film 
on the condensing surface. 


A FILM OF AIR 
only 1/1000” thick will offer the same resist- 
ance to heat flow as copper 19” thick. 

It has been found in practice that 1% of air 
can reduce heat transfer by as much as 11%. 


THE REMOVAL OF AIR 

from a piece of steam heated equipment is a 
sure way of shortening the warming-up period 
and improving surface temperatures, thus in- 
creasing production and reducing fuel con- 
sumption. 


JUST AS 30 YEARS AGO 

we pioneered individual steam trapping based 
on sound engineering principles, so now we 
have made available a complete line of Bal- 
anced Pressure Thermostatic Air Vents, espe- 
cially designed for scientific air removal. 


LARGE AIR VENTING CAPACITY 


When starting up, the large seat orifice is wide 
open giving free and rapid discharge of initial 
air. This balanced pressure type allows air 
which collects during operation to be dis- 
charged regardless of operating steam pressure 
and temperature. 


For full information on where and how 
to apply air vents to speed production 
and save fuel, write for Bulletin 275-3. 


SARC() so sue 


improves product quality and output 


SARCO COMPANY, INC. 
Empire State Bidg., New York 1, N.Y. 
REPRESENTED IN PRINCIPAL CITIES 
Sarco Canada ttd., Toronto 8, Ont. 


410 
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R-S VALVES 
OPERATE EASILy 


Above or Below Floor Level 


Because of their comparative light weight and mini- 
mum space requirements, R-S Valves are particularly well 
adapted for installation at considerable heights above the 
floor level. In such positions they are usually operated 
manually by chainlever, chainwheel, extended reach rod 
or controlled automatically. 

Where the valve must be installed in an inaccessible 
position below the floor level, a floor stand is provided. 
Controt is just as quick and uniform as in those installa- 
tions where the handwheel is mounted directly on the 
valve shaft. 

Simplicity of design, the wide range of application and 
ease of operation indicate the high order of metallurgical 
and mechanical engineering that is embodied in every 
R-S Valve. 


Consult your local R-S Valve Engineers, or write direct. 


R-S PRODUCTS CORPORATION 
4600 Germantown Avenue, Philadelphia 44, Pa. 


An S. Morgan Smith Company Subsidiary 
DISTRICT OFFICES IN PRINCIPAL CITIES 





No. 688—Heavy duty chainlever valve for 

quick opening or closing in elevated and in- 
ible locati R-S Valves are used to 

control and shut-off the volume and pressure 

of nearly all materials in the temperature 

range from minus 300° to plus 2000° F. 

2 to 2500 psig. 





No. 788—Heavy duty valve equipped with 
rubber seat, totally enclosed gear reduction 
drive, extended shaft and floor stand. Posi- 
tive shut-off is obtained up to 125 psig with 
rubber seated valves and commercially tight 
shut-off to even higher pressures with a 
babbitted seat. 


No. 839—8-inch heavy duty valve equipped 
with 125-pound flanges, 18-8 shafts, bronze 
bushings and a throttling type motor oper- 
ator for the control of low pressure air. 
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INCREASE 
BOILER RATINGS 


with your present 
furnace and stack 





i 
| 
i 
f 
' 
i 
; 
t 








Coppus - Dennis FANMIX Burners Give You 
More Heat with No Other Major Change 
in Equipment 


Coppus-Dennis FANMIX Burners give 
you perfect mechanical mixing of fuel and 
air at the burner outlet .. . instanta- 
neous ignition close to the burner... and 
complete combustion without visible fame 
when burning natural gas. No other burner 
combines these three advantages. 


Because FANMIX delivers the right mix- 
ture of fuel and air without blow-torch 
action, all of your furnace space is used for 
combustion . . . none for mixing. That’s 
why your present furnace can release more 
heat .. . why new installations can get more 
heat out of smaller furnace space. 


Because FANMIX can be guaranteed to 
secure complete combustion of natural gas 
with less than 5% excess air, you get uni- 
form ‘“‘radiant heat” without drifting hot 
spots. That’s why a FANMIX-fired furnace 
seldom varies in temperature more than 5% 
over its entire area. 


WRITE FOR ALL THE FACTS 


When you see in Bulletin 410-6 how fuel 
escaping from orifices in rotating driver arms 
rotates the fan to draw the correct proportion 
of air into the path of the fuel at right angles 
. . - how FANMIX creates its own forced 
draft, reduces stack requirements, prevents 
cracking of ‘‘wet’”’ gas . . . how two FAN- 
MIX types handle either gas or oil or any 
combination of both — you'll understand 
why FANMIX Burners have such wide 
acceptance in oil refineries and power plants. 


Send for the Coppus-Dennis FANMIX 
Bulletin 410-6. Coppus Engineering Cor- 
poration, Worcester 2, Mass. Sales Offices in 
THOMAS’ REGISTER. Other Coppus “Blue 
Ribbon” products in BEST’S SAFETY DIREC- 
TORY, CHEMICAL ENGINEERING CATALOG, 
and REFINERY CATALOG. 


COPPUS ENGINEERING CORP. 
363 Park Ave., Worcester 2, Mass. 
Please send Bulletin 410-6 to: 
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Name 
Company 
Address 
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A Valve that is 





PACKLESS in fact 
. . - not just packless in name 


When the job calls for the kind of valve that will stand up across the years 
—when it calls for a valve that is packless in the full meaning of the word— 
then, no matter how far you look, you'll find in the Marsh Packless the only 
valve that completely fills the bill. 

In fact, many users consider this the only valve that is packless in fact 
as well as in name, and they have a good reason for this. There is a difference 
between pack less and packless! The diagram tells the story of Marsh truly 
packless construction. A collar (A) is machined on the valve stem. The stain- 
less spring steel wafers (B) press against this coliar to form a tight annular 
seal This, you see, is a metal-to-metal seal—permanently leakproof. 

And this better construction is typical of the quality and refinement found 
throughout the Marsh Packless Valve—in the swivel, self-seating, self-clean- 
ing disc—in the excellent proportioning, machining, workmanship and finish. 

Packed valves can and do “blow out”, scalding or burning the operator. 
This danger is avoided when you use the Marsh Packless. It is a valve you can 
rely on for any service up to 100 Ibs. Furnished in a wide range of patterns 
including graduated and extended stem types, the Marsh Packless Valve is 
widely used for steam and hot water heating systems, coffee urns, steam kettles, 
sterilizers, ovens and similar services. Ask our representative or engineering 
department for facts. 


MARSH HEATING EQUIPMENT co. Sales affiliate of Jas. PF. Marsh Corporation 


Depi. 29, Skokie, Ill. 
MANUFACTURERS OF GAUGES © THERMOMETERS © WATER REGULATING VALVES © SOLENOID VALVES 
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Wheel Angle 











Extension stem 
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ESI 


DOUBLE SEATED 
DIAPHRAGM CONTROL VALVES 


Calling a spade a spade you've got a “royal flush” of features 
in these new Valves designed for use with control instruments. 


Their “Flow-Line” Contoured Bodies have ISA standard face-to-face 
dimensions and high capacity, low turbulence and minimum body pressure 
drop characteristics. ’ 


A new type, top and bottom guided construction is self-aligning and non- 
binding regardless of uneveness of bolt tightening. 


Standard, integral stellited seating surfaces are recommended for steam 
service to reduce seat ring thread corrosion. Renewable, interchangeable 
seat rings also furnished where desired and may be easily replaced 
without removing valve body from the line. Elaborate grinding at high 
temperatures is completely eliminated. 


With these Valves, you get as standard equipment, features heretofore oniy 


obtainable in expensive, specially designed valves. 


Look for LESLIE REGULATORS under “Valves” or “Regulators” in your classified telephone 
directory in the following cities where LESLIE factory trained gi ere lected 


foamy. N.Y, oth pve by Seton, iy: Memphis, ng Ctcate, ~~ sn lake Coy, Saat 
A werque, N. ati, Ohio Greenville, S.C. Miami . Philadelphia, Pa. Froncieco, Calif, 
WRITE FOR Bulletin 513 > Cleveland, Ohio Houston, Texas Milwavkee, Wis. Pittsburgh, Po. > 
Dallas, Texcs Indicnapolis, ind. Mi polis, Minn. Ponca iry, e 
ver, Konsas City, Mo. Mobile, A'r. Providence, R. |. 
Des Moines, la. Kingsport, Tenn. > Richmond, Va. 
Detroit, Mich. Los Angeles, Callf. > , N.Y. 
Bridgeport, Conn. El Paso, Tex. Louisville, Ky. .Y. Rutherford, N. J. Wilmington, 
Buffalo, N. Y. Bruxeties-Forest, Belgium Y 


Montreal, Que., Can. * Ottawa, Ont., Can. « Toronto, Ont., Can. « Vancouver, 8. C., Can. © Welland, Ont., Con. 
287 Grant Avenue, Lyndhurst, New Jersey 


Control Valve 











jr PRESSURE REDUCING VALVES e PRESSURE CONTROLLERS 
FLOATLESS LEVEL CONTROLS PUMP GOVERNORS ° TEMPERATURE REGULATORS 
SELF CLEANING STRAINERS AIR HORNS ° STEAM WHISTLES | 
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“We need an unbiased water conditioning 


recommendation. 


Whether your water conditioning problem is simple or 
complex, call on Cochrane. Our full range of water condi 
tioning equipment assures you unbiased recommendations 
and freedom from makeshift methods. 


Let’s get a proposal from 


cochrane 


Cochrane recommendations are based on 90 years of 


specialized experience in water treatment. And those 


recommendations are without bias or prejudice— because 
Cochrane designs and builds every kind and type of 
industrial water treating equipment.”’— From Cochrane 
you get the plan and the products to give you water of 
the quantity and quality you want—with greatest 
economy. Before you decide on any water conditioning 
svstem, be sure to consult Cochrane water engineers. 
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CHE MICAL 
FEED 
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a FILTERS i . 
' HOT ZEOLITE BRINE SALT 
HOT PROCESS SOFTENERS TANK STORAGE 
SOFTENER : rane 
(OOWNF LOW) 


COCHRANE HOT PROCESS ZEOLITE SOFTENER COMBINES EFFICIENCY AND ECONOMY 


Combination of a versatile Cochrane Hot Process 
Softener and a Zeolite second stage provides all the 
advantages of both systems. It is the most effective 
and economical means of reducing silica in boiler 
feedwater preparation. Low total Methyl Orange 
alkalinities are readily obtained, resulting in lower 
carbon dioxide in steam generated from this water. 


Additional economies and benefits are chemical cost 
savings obtainable and simplicity of operation. 
Reason: Inexpensive salt is used for hardness 
removal instead of more costly soda ash and phos- 
phate. Also, the hardness of the process effluent 
entering Zeolite units is usually quite low, permitting 
long Zeolite runs and infrequent regeneration. 


LOW COST SOLUTION TO MINERAL SOLIDS PROBLEMS 


For economical production of water that is compar- 
able to commercially distilled water in low mineral 
solids, Cochrane demineralizers are available in 
multi-bed or mixed bed units of both manual 


Cochrane Automatic Demineralizer producing 
water of less than 1.0 ppm total dissolved 


or automatic design for any required capacity, 
Cochrane demineralizers embody sound design 
superior workmanship and conservative ratings to 
assure maximum operating efficiency and longest life. 


Cochrane equipment covers the full range of 
water conditioning: 


HOT PROCESS SOFTENERS 
HOT AND COLD ZEOLITE SOFTENERS 
DEAERATORS & OPEN HEATERS 
DEMINERALIZERS DEALKALIZERS 
DEGASIFIERS REACTORS & CLARIFIERS 
CONTINUOUS BLOWOFF SYSTEMS 
STEAM SPECIALTIES CONDENSATE RETURN SYSTEMS 


To give you prompt consultation and service, 
Cochrane Water Engineers are strategically 
located in 29 cities throughout the United 
States. Write for the address of our office 
nearest you. 


ochrane 


COrp. 3142 N. 17TH STREET + PHILADELPHIA 32, PA. 


In Canada: Canadian General Electric Co., Ltd., Toronto 
In Mexico: Babcock & Wilcox de Mexico, S. A., Mexico City 
In Europe: Recuperation Thermique & Epuration, Paris 
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Vibration Engineering 


that solves your prob 


PROBLEM: To locate vibration 


and measure it 


+ 
. 
> A 


To LICK VIBRATION you've got to locate it 
first. That’s a job for which the MB Vi- 
bration Pickup was developed. It has the 
sensitivity needed to detect the faintest vi- 
bration—the stamina to withstand the 
strongest. 

When fastened to the product, compo- 
nent or structure under test, this pickup 
faithfully converts vibratory motion into 
elecrical output. Its signal can be seen and 
studied on the oscilloscope; or measured by 
meter such as the direct-reading MB Vibra- 
tion Meter; or fed to vibration analyzer. 

The pickup is usable from 5 to 2000 cps 
in horizontal or vertical operation. Magnetic 
damping assures calibration stability. Light- 
weight moving coil and low-friction pivot- 


Book let C-11-4, 
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Illustrated here is the MB Type 122 Vibration Pickup 
developed for jet engine testing, 1t withstands 500° F. 


ing account for the pickup’s wide range of 
serviceability. 

Today, this unusual instrument is being 
found indispensable for accurate vibration 
detection. It’s one more reason why MB is 
known as headquarters for the answers to 
vibration problems—including those in 
shake testing, measurements, vibration iso- 
lation and shock mounting. Full details on 
pickups in Bulletin No. 124-4. Write us. 





Double duty vibration exciter 


Specification MIL-E-5272 and other vibration testing specifications can be 
met with the Model C-1 Shaker. It develops 50 pounds of force. An electro- 
magnetic shaker, it features casy, continuous control of force and frequency. 
It also serves as a calibrator for vibration pickups. 

The technique of calibration has been thoroughly presented in MB's book- 
let entitled “The Calibration of Vibration Pickups to 2000 cps.” Send for 


THE WB MANUFACTURING COMPANY, Inc. 


1060 STATE STREET, NEW HAVEN 11, CONN. 


PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION * TO MEASURE IT © TO REPRODUCE IT 
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Polaroid’s ‘‘picture-in-a-minute’ camera 
depends on BRASS 


Snap the shutter on the famed Polaroid 
Land camera and a minute later you 
can have the processed, finished print. 

When the Polaroid camera goes into 
action, a lot of precision-made brass 
parts go along with it. Each is of the 
composition, form, temper and finish 
most suitable for the purpose. Each 


MECHANICAL ENGINEERING 


contributes its share to a_ longer 
service life because of its durability, 
and its resistance to wear, fatigue and 
corrosion. 

Little wonder that so many instru- 
ment makers depend on Brass... with 
so much of it from the mills of The 
American Brass Company. bas 


THE AMERICAN BRASS COMPANY 
General Offices, Waterbury, Conn. 
In Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario. 


MAKERS OF 
ANACONDA 
COPPER, BRASS & BRONZE 
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A simple die-cut shape from Spongex sheet stock, 
gives DeJUR owners a projector that has less 


motor vibration, sits more firmly and will not 


crawl on smooth surfaces. 

This inexpensive extra wins thousands of friends 
for DeJUR. Perhaps your product could use 
Spongex to increase its efficiency, reduce costs or 


give better service. 


erformance 


at less cost with 


SPONGEX , 
/CELLULAR 
‘ RUBBER 


DeJUR 8 mm. movie projector uses 
SPONGEX base to dampen 
vibration, prevent crawling 

and protect surfaces. 





There are literally hundreds of uses for Spongex 
sheet stock. You can cut your own applications 
from Spongex sheets or rolls—or we'll die-cut to 
specification. 

If you need cellular rubber with special qualities 
—such as flame resistance, oil resistance—per- 
formance under high or low temperature—there’s 
a Spongex sheet stock compounded for the job. 








SPONGEX = 


used for cushioning, insulating, shock absorp- 
tion, sound and vibration damping, gasketing, 


sealing, weatherstripping and dust proofing. 





THE SPONGE RUBBER PRODUCTS COMPANY 601 Derby Place, Shelton, Conn. 
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We sharpened a long, fine 
drafting point on an Eagle 4H 
TURQUOISE pencil, snapped it off 
and used it as the needle in an 
old-fashioned phonograph. 


The point held without crumbling 
under the weight of the arm and the 
vibrations of the groove, and played 
the full record with surprising 


V4 clarity! 


Here is conclusive proof that the 
= 100% “Electronic” graphite in the 
TURQUOISE lead gives it a particle 


fineness and compactness that pro- 
the Record duce non-crumbling, amazingly 
wear-resisting needle points. 
100% “Electronic” graphite also 
proves that gives unmatched denseness and du- 
rability, with the superior smooth- 
ness, uniformity and reproduction 
Tl i lj ) ISF quality every draftsman dreams of. 
PROVE IT YOURSELF: Write for a 
sample TURQUOISE pencil in any 
grade you desire, and test it at your 
0 S d own drafting board. Please name 
your regular supplier and this maga- 
zine. 


/ EAGLE 


TURQUOISE 
with 100% “Electronic” Graphite 


EAGLE PENCIL COMPANY * NEW YORK * LONDON * TORONTO 
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ANOTHER DRY REPORT ON ANOTHER WET YEAR 


ON KENILWORTH STEEL'S STORAGE OF 














" 
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the value of Lectrodry 
to add, however, that 
wintertime advantage , 


.. the wet summer we 


er equipment. 


too." 


Sizable savings in time and money, 
credited to this Lectrodryer installation 


a year ago, have been confirmed during 
another WET year. Because moisture is 
taken out of the air which surrounds the 
fine steels kept here, prompt shipment can 
be made right from stock; no time-con- 
suming delay while the steel is degreased. 

You buyers of steel, who visit The 
Kenilworth Steel Company’s plant, should 


LECTRODRYERS DRY 
UMINAS 






WITH ACTIVATED Al 
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had here again verified 
We wish 


drying is definitely 4 






protect it. 











ask to see this stock room. Perhaps you 
can use a Lectrodryer to equal advantage, 
safeguarding materials in stock or being 
processed against attack by moisture. 
Bulletin 222, “Because Moisture Isn’t 
Pink”, tells you how others are using 
Lectrodryers for DRYing air, gases and 
organic liquids. For a free copy, write 
Pittsburgh Lectrodryer Corporation, 335 
32nd Street, Pittsburgh 30, Pennsylvania. 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
in Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


ae on . 


LECTRODRYER 


Steel stored in this DRY stock- 
room—tempered spring steel, 
feeler gauge and shim steel 

needs no grease coating to 





This Lectrodryer* DRYs the air fed to 
this stockroom at The Kenilworth Steel 
Company, Kenilworth, New Jersey. 


FINE STEELS 
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window shopping costs nothing... 
can save you erly 


Don’t be handicapped by relying on a supplier with 


It pays to“'shop around” before you 
a limited line to answer all your needs. It may cost 


make your power transmission or conveyor chain 


selections. Because, in order to get the most for your 
money, you need the right chain for your designs. 
For example, a precision-finished roller chain is 
ideal for high speed drives. But, roller chain is not 
the economical, efficient choice for slow speed, 
heavy-duty service. A heavy-duty steel or cast chain 


you more...may handicap the expected perform- 
ance of your machines. 

Your Chain Belt Field Sales engineer will be 
happy to assist you in making the exact chain selec- 
tion that best fits your requirements. He is not 
prejudiced by the limitations inherent in an incom- 


plete chain line...can recommend the chain that 
will give you the service you want...at the lowest 
possible cost. For complete information or engi- 
neering assistance, mail the coupon. 


may be your answer here. That’s why it will pay 
you to “shop” through the complete Chain Belt line 
before you make your choice. There’s a size and 
type to fit any power transmission or conveyor need. 


Chaim Belt compPaANy oF MILWAUKEE 


53-503 


CHAIN BELT COMPANY 
4765 W. Greenfield Ave., Milwaukee 1, Wis. 


Gentlemen: 
Please send me information on Rex and Baldwin-Rex chains 


0 For Power Transmission [) For Conveying (J For Tension Linkages 
D Slide rule drive selector for slow to medium speeds 


-REX 


Atlanta « Baltimore + Birmingham «+ Boston «+ Buffalo « Chicago 
Cincinnati « Cleveland « Dallas * Denver « Detroit + El Paso « Houston 
Indianapolis « Jacksonville » Kansas City « Los Angeles « Louisville 
Midland, Texas « Milwaukee « Minneapolis « New York « Philadelphia 
Pittsburgh «+ Portland, Ore. + Springfield, Mass. « St. Louis 
Salt Lake City + San Froncisco + Seattle +» Tulsa * Worcester 


Distributors located in principol cities in the United States and throughout the world 
EXPORT OFFICES: Mi.woukee and 19 Rector Street, New York City. 


Company 
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Safety of its people and property, plus in- 
creased efficiency and economy of operation, 
were the chief considerations which turned 
Johnson Motors to Chiksan Swivel Joints. 


Johnson Motors die-casting department, one of the larg- 

est in the Middle West — and the largest captive plant in this 

country — selected Chiksan hydraulic swivel joints when it 

converted its machines from flammable oils to nonflammable 
hydraulic fluids. 

Forty-eight package die casting machines are operated on a 
staggered three shift basis, producing more than 400 aluminum 
alloy die castings ranging from 2 ounce to |1 pounds in size. 
Hydraulic systems are operated at pressures up to 2000 psi, with 
average total die forces in the range of 300 to 500 tons. Castings 
are made at temperatures between 1100° and 1200° F. 

Chiksan ball-bearing swivel joints have helped to reduce fluid 
losses from 40,000 gallons per year to 10,000 gallons. In contrast 
to former loss of from 1 to 3 gallons in repositioning bolted lines, 
Chiksan joints permit resetting of table level with virtually no 
fluid loss. Time consumed in resetting table levels has been re- 
duced from 2 men and 1 hour to one man and 15 minutes of time. 

This story is typical of the many ways thousands of manufac- 
turers are using Chiksan ball-bearing swivel joints for greater 
; safety, efficiency, and economy in their operations. 

- For Safety, Economy and Efficiency in 
your die casting department Chiksan has 


The Flow of Enterprise plans and applications worthy of your 
Lehi immediate and serious consideration. 
CS’ 2 
Write CHIKSAN Engineering Research Division to- 
day for our NEW Catalog No. 53-C, Dept. ME-3. 
~"S 
% 


Chiksan ball-bearing swivel joints installed on Lester- () 
Phoenix die-casting machine helped Johnson Motors ° 
meet its fluid cost problems. 9] ° 


Representatives in Principal Cities Zall-Beaping Swivel Joints 
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reasons why 


users like 


HAGAN RING BALANCE METERS 


Typical Hagan Ring Balance Dual Flow 
Meter with two low pressure-low differen- 
tial rings —for recording and integrating 
gas flow and recording air flow. 


HAGAN CORPORATION 


BOILER COMBUSTION CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
CONTROL SYSTEMS FOR AUTOMOTIVE AND 
AERONAUTICAL TESTING LABORATORIES 


MECHANICAL ENGINEERING 


THEY ARE SENSITIVE—Torque is high, because rings 
have large cross-sectional area. Friction is low, 
because of knife edge suspension. The result is 
exceptionally high torque-to-friction ratio, 





THEY ARE ACCURATE—Maximum rate of ring rota- 
tion occurs at low flow rates. Ample power to 
operate recording, integrating and other mecha- 
nisms is available over entire scale. High accuracy 
at low flows is especially advantageous where 
turndown range is wide. 














3 


THEY ARE ADJUSTABLE—Each ring assembly is adjust- 
able for full scale differential over a range of 7 to 
1. Rings are available for a continuous differen- 
tial measuring range of ¥2 inch to 420 inches 











water column. 


THEY ARE SIMPLE—There are no stuffing boxes or 
pressure tight bearings. No dampening devices 
are used. Level of mercury, or other sealing fluid, 
is not critical. 





THEY ARE RUGGED—Design and materials produce 
precision results throughout a long life, requir- 
ing a minimum of personal attention, and costly 
maintenance, 





For more detailed information on Hagan Ring 
Balance Meters, just fill out and mail the coupon 
or write to Hagan Corporation, Hagan Building, 
Pittsburgh 30, Pa. 








Hagan Corporation 
Hagan Building 
Pittsburgh 30, Pennsylvania 


Please send me further information on Hagan Ring Balance 
Meters. I am particularly interested in 


NAME 

POSITION 

COMPANY 

STREET AND NUMBER 


cITY STATE 
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Light Castings . . . These piston 
rings are produced in Ni- 
Resist for engines used in 
corrosive service. 


Investigate NI-RESIST. .. 


No other cast metal provides 
such a unique combination of 
useful engineering properties 


NI-RESIST® is available nationwide in 5 basic types 
to meet a variety of industrial demands: resistance 
to corrosion, heat and wear; strength and toughness; 
good machinability; high electrical resistance and non- 
magnetic characteristics . . . as well as heat conduc- 
tivity and controlled thermal expansion. 


At the present time, nickel is available for the produc- 
tion of Ni-Resist and other alloys containing nickel, for 
end uses in defense and defense supporting industries. 
The remainder of the supply is available for some 
civilian applications and governmental stockpiling. 


Medium Castings . . . Free from 

tendencies to corrode, com- 
minutor parts cast in Ni- 
Resist lengthen life of sew- 
age disposal equipment. 










Weavy Castings . . . Casing, outer column 
and discharge head of this 14-ton 
pump are cast in Ni-Resist for re- 
sistance to salt water and other cor- 
rosive media. 


THE INTERNATIONAL NICKEL COMPANY, 
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EASTERN SECTION... 


Abrasive Alloy Castings Co. 
Bridgeboro, N. J. 

American Abrasive Metals Co. 
Irvington, N. J. 

American Brake Shoe Co. 

230 Park Avenue 

New York 17, N. Y. 


American Brake Shoe Co. 
Engineered Castings Division 
10 Mt. Read Bivd. 
Rochester 11, N. Y. 


American Chain & Cable Co., Inc. 
Acco Casting Division 
Reading, Pa. 


The Baldwin-Lima-Hamilton Corp. 
Eddystone Division 

Paschall P. O. 

Philadelphia 42, Pa. 


Barnett Foundry & Machine Co. 
536 Lyons Avenue 

Irvington, N. J. 

Curtiss-Wright Corp. 

Metals Processing Division 

162 Grider Street 

Buffalo 11, N. Y. 


Hunt-Spiller Manufaciuring Corp. 
383 Dorchester Avenue 
South Boston 27, Massachusetts 


Janney Cylinder Co. 
7425 State Road 
Philadelphia 36, Pa. 


Koppers Company, Inc. 
Metal Products Division 
Bush & Hamburg Streets 
Baltimore 3, Maryland 


Kutztown Foundry & Machine Corp. 
Kutztown, Pa. 

Montague Machine Company 
Turners Falls, Massachusetts 


Olney Foundry, Link-Belt Co. 
180 W. Duncannon Avenue 
Philadelphia 20, Pa. 


The Richmond Foundry 
& Mfg. Co., Inc, 

Hermitage Road 

Richmond 20, Illinois 


The Taylor & Fenn Co. 
Saville Street 
Windsor, Connecticut 


Weatherly Foundry & Mfg. Co. 
Weatherly, Pa. 


MIDDLE SECTION... 


American Brake Shoe Co 
Electro-Alloys Division 
1936 Taylor Street 

Elyria, Ohio 

American Cast Iron Pipe Co 
P. O. Box 2603 
Birmingham 2, Alabama 


Baker Perkins, Inc. 
1000 Hess Street 
Saginaw, Michigan 
Carondelet Foundry Co 
2101 S. Kingshighway 
St. Louis 10, Mo. 


Chicago Hardware Foundry Co. 
2500 Commonwealth Avenue 
North Chicago, Illinois 
DeZurik Shower Co. 

Foundry Division 

Sartell, Minnesota 

Duluth Brass Works Co 

5002 Ramsey Street 

Duluth, Minnesota 





SOURCES OF SUPPLY FOR NI-RESIST CASTINGS 


The Duriron Co., Inc. 
Dayton 1, Ohio 


Engineering Castings, Inc. 
405 South Linden 
Marshall, Michigan 


The Fahralloy Company 
150th St. & Lexington Ave. 
Harvey, Illinois 


Frank Foundries Corp. 
2020 Third Avenue 
Moline, Illinois 


The Hamilton Foundry 

& Machine Co. 
1551 Lincoln Avenue 
Hamilton, Ohio 
Kingsport Foundry & Mfg. Corp. 
East Sullivan and Main Streets 
Kingsport, Tennessee 


Michiana Products Corp. 

P. O. Box 302 

Michigan City, Indiana 
Michigan Steel Casting Co. 
1999 Guoin Street 

Detroit 7, Michigan 

Moran Flexible Joint Co., Inc. 
215 West Main Street 
Louisville 2, Kentucky 


Reda Pump Co. 
Bartlesville, Oklahoma 


Ross-Meehan Foundries 
1601 Carter Street 
Chattanooga 1, Tennessee 


St. Paul Foundry & Mfg. Co. 
500 Como Avenue 
St. Paul 3, Minnesota 


Service Foundry Division 
Avondale Marine Ways, Inc. 
416 Erato Street 

New Orleans 13, Louisiana 


Shenango-Penn Mold Co. 
Dover, Ohio 


Standard Brass & Mfg. Co. 
P. O. Box 1469 
Port Arthur, Texas 


The Sterling Foundry Co. 
Wellington, Ohio 


Texaloy Foundry Co. 
1407 Hoefgen Avenue 
San Antonio 3, Texas 


The W. S. Tyler Co. 
3615 Superior Avenue 
Cleveland 14, Ohio 


Wells Manufacturing Co. 
7800 North Austin Avenue 
Skokie, Illinois 


WESTERN SECTION... 


Centrifugal Casting Co. 
3245 Cherry Avenue 
Long Beach 7, California 


Dameron Metal Sales Co. 
927 South Sante Fe Avenue 
Compton, California 
Electric Steel Foundry Co. 
2141 North West 25th Avenue 
Portland 10, Oregon 

Pacific Foundry Co., Ltd. 
3100 19th Street 

San Francisco 10, California 
Stanley Foundries 

6009 Sante Fe Avenue 
Huntington Park, California 
Utility Steel Foundry 

3320 East Slauson Avenue 
Vernon (L. A.) California 
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Unique Parachute-T esting Program 
< 


(Pictured is a photographic study of the free-fall tendencies of parachutes. This series of timed stroboscopic exposures of a falling parachute, 

were taken at night with the assistance of powerful spotlights and shows the drag and stability characteristics of the parachute as st descends 

from the ceiling of a huge airship dock to the floor. Research activity is conducted by Goodyear Aircraft Corporation research engineers under 

terms of a contract with the Equipment Laboratory of the Wright Air Development Center, Wright-Patterson Air Force Base, Ohio. Further 
details and photographs can be found on pages 236 and 237 of this issue 
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GEORGE A. STETSON, Editor 


ASME Research 


T IS unnecessary to convince mechanical engineers of 
the value of research and development. A goodly 
number of engineers are themselves engaged in research, 
many more are working at the task of putting into prac- 
tice and production the results in goods and services 
that stem from research, and all live in a world that 
increasingly enjoys the rising standards of material well 
being and associated amenities that constitute the frui- 
tion of research activities. 

Within the last few years the ASME has made an 
intensive study of its research activities and the or- 
ganization of its Research Committee, and recently the 
ASME Council has adopted and put into effect the recom- 
mendations stemming from this study. 

The report of the Special Review Committee, N. E. 
Funk, chairman, on which the Council's action was 
based, contained a number of recommendations and an 
appendix covering functions and procedures. As reor- 


ganized under these recommendations, the Research 


Committee is designated the Research Executive Com- 
mittee. It consists of five members and reports to the 
Board on Technology. An advisory body made up of 
past chairmen of the Research Committee having an 
active interest in research is also provided. 

Under the Research Executive Committee is a new 
Research Planning Committee which is responsible for 
bringing in new projects, keeping existing projects 
active, and recommending discharge of individual 
research committees when their activities have ceased. 
The chairman of the Research Executive Committee is 
also chairman of the Research Planning Committee. 
Serving on the planning committee are: the representa- 
tives of each individual research or joint research com- 
mittee, a representative of each professional division 
having an active interest in a research program, and the 
research manager who reports to the Secretary of the 
Society and is a member of the Secretary's staff. Meet- 
ings are held three times a year, in April and September, 
at the Society Headquarters, and at the ASME Annual 
Meeting, wherever it may be held. 

The Headquarters research staff, under a research 
manager whose principal duty is to provide effective 
leadership for the entire research program, uncover 
research projects, outline programs, and obtain neces- 
sary financial support, includes also an administrative 
assistant and two stenographers. 

The responsibilities of the Research Executive Com- 
mittee and the Research Planning Committee are defined 
as developing and administering ASME-sponsored re- 


search and ‘“‘encouraging capable engineers to receive 
advanced education to equip them with background 
necessary to carry on engineering research.’’ The first 
of these responsibilities necessitates the appointment, 
as programs are developed, of special and joint research 
committees to deal with the problems of specific proj- 
ects. As to the general function of ASME research 
activities the appendix to the report states: 

‘*ASME research serves all industry by seeking to 
define and solve broad-interest problems—problems 
crossing the boundaries of individual companies and 
industries. The influence of the specific programs goes 
farther, however, for they catalyze large volumes of 
independent related researches and individuals. The 
type of research should be largely restricted to that 
defined by Dr. Vannevar Bush zs ‘Background Re- 
search,’ good illustrations of which are: steam tables; 
the properties of gases; the properties of metals; effect 
of temperature on strength of metals; fluid meters; 
orifice coefficients, etc. 

“The ASME should not normally sponsor research 
in specific commercial developments leading to patenta- 
ble inventions in any branch of engineering; nor should 
it promote basic research within a field of science which 
could best be carried out by other agencies having 
special facilities and ample financial resources for such 
work.”’ 

In the foregoing statement lies the answer to the 
natural question: Can ASME, with its meager research 
funds, make any significant contribution to a nation 
whose annual expenditures for research are said to be 
in excess of two billion dollars? 

ASME neither owns nor operates any research labora- 
tory, nor are any members of its staff engaged directly 
in research. The projects it sponsors are of a co-opera- 
tive nature, are of value to large numbers of its members, 
and are of a character that might otherwise not be under- 
taken. The procedure followed may be simply stated. 
A project is proposed and, if on investigation, it appears 
to be a proper one for ASME sponsorship, a special 
research committee is formed, funds are solicited from 
industrial sources likely to benefit from the results, a con- 
tract is signed with a research laboratory, and reports 
are received and published. Four general groups of 
projects are recognized: those initiated, financed, and 
executed under the direct responsibility of the Society; 
those for which ASME assumes partial responsibility for 
planning, financing, and execution, the Research Execu- 
tive Committee co-operating with outside agencies in 
supervising the activity; those in which ASME, as a 
public service, merely acts as custodian and dispenser of 
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funds; and those in which the Society merely lends 
mora! support and assumes no responsibility. 

As regards the cost of ASME research, two points 
should be noted. The funds collected by ASME for a 
research project cover only a portion of the expense 
involved. In practically every case contributions in 
the form of the time of busy men, of some materials and 
instruments, possibly of laboratory space and personnel 
may exceed the direct expense met by the solicited 
funds. Furthermore, the funds collected from industry 
include ASME administration charges in all but the 
fourth of the groups of projects named in the foregoing 
paragraph and in the case of certain projects that 
have been under way for several years and those aided by 
grants from The Engineering Foundation. In this 
manner an attempt is made to reduce to a.minimum the 
financing of research activities by appropriations from 
the Society's funds. 

Because of the broad and basic nature of the research 
projects sponsored by ASME, the benefits which accrue 
to members of the Society and to the engineering pro- 
fession are real and widespread. Every teacher and 
student of mechanical engineering depends on the work 
done by some ASME research committee. Everyone 
who uses steam tables has to thank the Society for the 
part it played in extending the reliable data on the 
properties of steam into the upper ranges of pressure 
and temperature. Every designer and operator of equip- 
ment subjected to high pressures and temperatures, 
every power-plant operator, everyone who uses flow- 
meters, owes a debt to the Society. Every writer of 
textbooks and every compiler of handbooks in a number 
of fields draws on the results of ASME research com- 
mittees. As time goes on, the extent of this debt 
increases. Few members ever stop to consider this 
debt, which is only one of several owed to their Society. 
But those who do experience a sense of pride and satis- 
faction in belonging to a Society that has served them 
and their profession so well. 


Martin M. Foss 


NGINEERS the world over, and particularly those 
who were educated and have practiced in this coun- 
try, have reason to pay tribute to Martin M. Foss, co- 
founder and president, 1927-1944, of the McGraw-Hill 
Book Company, who died on Jan. 13, 1953, in his 
seventy-fifth year. Members of the Founder Societies 
have a special reason to remember him because it was he 
who brought into being, in co-operation with those so- 
cieties and the Engineering Societies Library, the Engi- 
neering Societies Monographs Series, to which attention 
was directed in this space in November, 1951. The tech- 
nical monographs published in this series over a period 
spanning nearly a quarter of a century are not numerous 
but of high quality and the authors and coauthors 
include such well-known names of specialists in engi- 
neering as Nadai, Wahl, Timoshenko, Goodier, Bakh- 
meteff, Tietjens, Baylis, Rouse, and Rich. 
Martin Foss, a publisher of great vision, acumen, and 
energy, was a native of Maine and a graduate of Har- 
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vard. His career as a publisher began in 1901 when he 
became associated with the Baker and Taylor Company. 
At that time two great publishers of technical maga- 
zines, James H. McGraw, Sr., and John A. Hill, had 
organized book-publishing operations that were natural 
developments of the opportunities offered by their 
magazine activities. In 1907 Mr. Foss became manager 
of the book department of the Hill Publishing Company. 
In this post he and his opposite member in the McGraw 
organization, Edward Caldwell, were influential in per- 
suading Mr. McGraw and Mr. Hill in 1909 to combine 
their book-publishing ventures in the McGraw-Hill 
Book Company. Mr. Foss served the new organization 
as secretary. From 1917 to 1927 he served as vice- 
president and general manager and from 1927 until his 
retirement in 1944, as president of the Book Company. 

After the death of Mr. Hill in 1916, a consolidation 
of the technical magazines published by the McGraw 
and Hill companies was consummated in the organiza- 
tion known as the McGraw-Hill Publishing Company. 
Meanwhile the vision and sound business judgment ot 
Mr. Foss and his colleagues, under the guiding genius 
of James H. McGraw, Sr., were at work expanding the 
fields served by the Book Company from that of engi- 
necring handbooks and textbooks into the areas ot 
science on the one hand, and business and general sub- 
jects on the other. 

Close and cordial relationships have always existed 
between ASME and the publishers of technical books 
and magazines. Members of the staffs of such organiza- 
tions have been prominent in ASME affairs. William 
H. Wiley, of John Wiley and Sons, was ASME Treasurer 
from 1884 to 1925. Fred R. Low, former editor of 
Power, gave long and devoted service to the Power Test 
Code Committee and was President of the Society in 
1924. Fred H. Colvin, beloved and veteran editor of 
American Machinist, was awarded the Worcester Reed 
Warner Medal in 1942. The publication and _ profes- 
sional-division activities of the Society have seldom 
been without the helpful counsel of editors of technical 
publications. Publishers of engineering books have 
donated hundreds of volumes to the Engineering So- 
cieties Library and to MecnanicaL ENGINEERING and the 
Journal of Applied Mechanics for review. 

It would be impossible to estimate the number of 
members of ASME who have used the textbooks of 
these companies during their college years and in the 
practice of their profession, or the number of members 
who have written books and articles for them and the 
technical press, or the number of editors who have been 
members of ASME or served on its numerous com- 
mittees. From the days of Jackson Bailey, editor of 
American Machinist, in whose office the idea of organiz- 
ing the Society was explored in 1880, until the present, 
publishers and editors of engineering books and maga- 
zines have made numberless and important contribu- 
tions to the Society and its members. Hence this brief 
tribute to Martin Foss is also a tribute to all of his 
colleagues and men of his type and manner of thinking 
who render valued service to the advancement of the 
engineering profession in the field of publications. 








World’s Largest FORGING PRESS 


Design and Analysis of a 50,000-Ton-Capacity Machine 


By F. T. MORRISON! anv R. G. STURM? 


HE production of large forgings for use in aircraft con- 

struction and of large extruded shapes has become a pri- 

mary goal of the industrial mobilization program for 
strengthening our Air Force. The need for large forgings and 
extruded shapes is derived from the need for stronger, lighter, 
and fewer components in the construction of conventional and 
newer types of aircraft which already have become extremely 
complex, costly, and time-consuming in their manufacture 
The first step in this program has been the design and construc 
tion of forging and extrusion presses to meet these needs 
The program calls for several closed dic-forging presses ranging 
in Capacity up to $0,000 tons. 

In designing forging presses which are larger than ever have 
been built, it was necessary to review the criteria of design 
in order, (1) to insure that the presses can be made with existing 
manufacturing facilities, (2) to make the equipment safe in its 
operation, (3) to produce forgings with the desired dimensional 
accuracy, (4) not to tax the transportation facilities in trans 
porting the press components from the shop to the erection site 
A review of these criteria resulted in a completely new concept 
of design which was evolved by the company with which the 
authors are associated. 


A 50,000-TON FORGING PRESS 


This new design, shown in Fig. 1, is a 50,000-ton-capacity 
pull-down press with nine hydraulic cylinders and six tie rods 
or columns. The over-all height of the press is approximately 
110 ft. All of the structure below the lower platen of the press 
is submerged below the floor or working level making the 
superstructure at its highest point approximately 60 ft above 
floor level. The total weight of the press is approximately 
10,000 tons; the moving parts weigh 6000 tons. 

The main structural members of this press are composed of 
composite and transverse forged-steel slabs which when as- 
sembled and restrained by shrunk tic rods provide for extremely 
rigid upper and lower platens, thus minimizing press-platen 
deflections 

The main tie rods or columns of this press are not of the con- 
ventional cylindrical type. Each of the six main tie rods is 
rectangular in cross section and is made up in three laminations 
which are approximately 110 ft long. Since each of the six 
main tie rods weighs in the neighborhood of 600,000 Ib, it is 
impossible to obtain them in a single steel forging since the 
latter requires ingots of steel which are far heavier than the 
largest ingot which can be made with present know-how. By 
making each main tic rod in three individual rectangular sec 
tions, sounder forgings are obtained, and the problems of 
fabrication, machining, and handling are much improved. 

The press is powered by nine hydraulic cylinders which are 
disposed to balance the hydraulic forces, reduce the berding 


' Chief Stress Analyst, Loewy Construction Company, New York, 
N. Y. 

2? Director, 
ASME. 

Contributed by the Metals Engineering, Machine: Design, and Avia- 
tion Divisions and presented at the Annual Meeting, New York, N. Y., 
November 30-December §, 1952, of Tuz AMERICAN Society op MECHANI- 
cat ENGINEERS. 


Auburn Research Foundation, Auburn, Ala. Mem 


FIG. 1 §0,000-TON-CAPACITY CLOSED DIE-FORGING PRESS 
effects on the structural members of the press, and put them in 
almost pure compression. The forces are transmitted through 
a gridwork of plate beams to the lower platen of the press, 
and through the main tie rods to the upper entablature. In 
contradistinction to conventional presses, the entire upper 
entablature of this press moves with the upper platen. As 
many as six different pressure stages can be obtained by using 
various combinations of the nine hydraulic cylinders and by 
selecting either rated hydraulic pressure of the accumulator 
system or by using an intensifier arrangement 

To protect the press against excessive eccentric loads which 
would cause damage to cither the main tie rods or to the press 
structure itself, a unique type of hydraulic force-compensating 
system has been devised. Its action is entirely automatic and 
the degree of load compensation is a function of the rotational 
deflection of the upper entablature of the press when it is sub 
jected to an eccentric loading. The eccentric load compensat 
ing system is des‘gned to compensate for a compound ec 
centricity, co-ordinate to the center of the press platens. In 
addition to the compensating system, an automatic strain-gage 
protective system has been incorporated into the press. The 
strain gages are mounted permanently on the main tie rods of 
the press. When preselected values of strain in the tic rods are 
exceeded, the hydraulic system is unloaded automatically thus 
preventing damage to the press 

In designing a machine whose components are as enormous 
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and massive as those required for a §0,000-ton-capacity die 
forging press, not all design problems are capable of solution 
on the drafting board. And if they were, a confirmation of 
such results is desired in order to avoid costly repair of parts 
and replacements once the machine is put into operation. The 
determination of the best shape for load-transmitting members 
to keep to a minimum the effects of stress concentration can 
not be calculated readily. Furthermore, the analysis of very 
complex shapes cannot be approached in a straightforward 
manner by pure analytical computation. Hence resort has 
been made to experimental methods which include two- and 
three-dimensional phozoelastic studies as well as the testing of 
scale mcdels 


DETAILS OF COMPONENTS 


The following components of the §0,000-ton-capacity closed 
dic-forging press were subjected to investigation by experi- 
mental methods 

Main Tie Rods (Columns) 
with threaded anchor nuts are not infrequent 


Failures in round press columns 
The failure 


FIG, 6 TANGENTIAL SLICE—-PHOTOELASTIC FIG 
STUDY OF HYDRAULIC CYLINDER 


7 AXIAL SLICE—PHOTOELASTIC 
STUDY OF HYDRAULIC CYLINDER 


invariably occurs at the root of the first thread immediately 
adjacent the nut-bearing surface. A study of such failures re- 
veals that large stress concentrations exist at the root of the 
thread. In addition to large stress concentrations, it has been 
found that a nonuniform force loading exists around the 
shoulder of the nut which is a result of bending and shear de- 
flections of the crossheads, giving rise to higher than average 
stresses at the root of the thread. 

The anchors of the rectangular columns used in the 50,000- 
ton-capacity press do not utilize threaded connections. An- 
choring is achieved by means of enlarged sections integrally 
forged with the main column or tie-rod section. The enlarged 
sections bear on half-cylindrical segments which transmit the 
load to the crosshead beams. The optimum configuration of 
the tie-rod head was determined by photoelastic investigation 
Figs. 2, 3, and 4 show the photoelastic patterns of three dif- 
ferent types of tie-rod heads. Eleven configurations were in- 
vestigated by photoelasticity. 

Main Hydraulic Cylinders. The main hydraulic cylinders of 
the 50,000-ton-capacity forging press are forged-steel cylinders 
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which are designed to receive 47*/,in-diam rams. The hydrau- 
lic force is transmitted from the cylinders to the press structure 
through flanges which are forged integrally on the open end 
of the cylinders. The physical transition from the cylinder wall 
to the flange is a location where stress concentration is known 
to exist. Its magnitude depends entirely on the design features 
of this transition. Since failures in hydraulic cylinders have 
occurred at the junction of the flange and cylinder wall, a 
thorough investigation of the design used in this press was 
made. 

Three-dimensional photoelasticity was the method used in 
this investigation. The results confirmed the present design 
showing relatively low stress concentrations. Fig. § shows 
the photoelastic pattern of a radial slice taken from a 
three-dimensional model which was loaded in the same manner 
as the prototype cylinder. Figs. 6 and 7 represent, respectively, 
the photoelastic patterns in the tangential and axial slices 
which were interpreted together with the pattern shown in 
Fig. 5. 

Cylinder Holding Ring. A stecl casting is employed to trans- 
mit the hydraulic effort from the main cylinder flange to the 
parallel structural beams of the press. Because of space limita 
tions this casting is somewhat complex in its configuration. 
The determination of adequacy of design by analytical methods 
must be based on many simplifying assumptions. Therefore 
the investigation of the cylinder holding ring was accomplished 
by experimental model testing. 

Cast-aluminum models, '/¢ scale, were employed. The 
first three models were made from aluminum alloy T-356 be- 
cause of its excellent casting propertics. These models were 
first tested with brittle lacquer coatings to determine the 
direction of the principal stresses and finally were tested with 
SR-4 strain gages. Two of the T-356 alloy models were loaded 
to destruction, the first failing at a load of 400,000 Ib and the 
second at a load of 470,000 Ib, the latter being 1'/, times the 
equivalent design load for the prototype. However, it was 
determined that the elongation property of the T-356 alloy was 
much lower than that to be expected for the cast steel in the 
prototype. Failures of the T-356 alloy models were definitely 
brittle 

It then was decided to make the model of an aluminum alloy 
whose elongation properties were closer to those of the steel 
to be used in the prototype. Models were cast in aluminum 
220 T-4. One of these high-strength-alloy models was tested 
in the elastic range by observing strain-gage readings during 
loading. The model was brought to full load in increments 
It sustained a load of 907,000 Ib before failure. This is about 
3 times the equivalent design Joad for the cast-steel prototype 
Fig. 8 shows the test setup for this model in a 3,000,000-Ib 
testing machine. Figs. 9 and 10 show the fractured model 
which closely resembles the fractures in previous tests 

By performing these tests nothing is left to chance; and the 
adequacy of design was proved. 


PRESS STABILITY 


All presses during normal operation are subject to lateral 
crosshead deflections and oscillations. As mentioned pre 
viously, the 50,000-ton-capacity closed die-forging press is a 
““pulldown"’ press. The cylinders are located below the iower 
press bed and the upper entablature and upper platen are pulled 
down against the work in the dies between the press platens 
To be certain that a stable design had been achieved, it was 
necessary thoroughly to investigate the ramifications of the gen 
eral press stability. The first phase was to consider the static 
resistance to the maximum possible eccentric loads in the 
press. The eccentric load in this press is resisted by the flexural 
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THE DOMINION ENGINEERING WORKS CAVITATION LABORATORY FOR TURBINE TESTING 


CAVITATION LABORATORY 


for HYDRAULIC TURBINES 


Details of Test Equipment and Calibration Procedure 


By HANS ULMANN' anp R. S. SPROULE? 


DOMINION ENGINEERING WORKS, MONTREAL, CANADA 


INTRODUCTION 


AVITATION in hydraulic turbines usually affects the 
performance adversely from the point of view of effi- 
ciency and power and the life of turbine parts. It also 
makes the prediction of power and efficiency unreliable. Cavi- 
tation damage is probably responsible for more time out for 
repairs than all other mechanical difficulties. It appears to be 
caused by the formation and collapse of cavities in the flow 
along the boundaries in regions of low pressure. It can be 
demonstrated by mathematical analysis that the velocity of 
the water entering such a cavity collapsing to zero volume is 
great enough to produce water-hammer pressures higher than 
the fatigue strength of materials ordinarily used for turbine 
construction. High-speed photography has been used to sub- 
stantiate this theory 
! Chief Engineer, Industrial Division. Mem. ASM.E. 
2 Assistant Manager— Sales, Hydraulic Division. 


* “Laboratory Investigation of the Mechanism of Cavitation,” by 
R. T. Knapp and A. Hollander, Trans. ASME, vol. 70, 1948, pp. 419 
31 


Contributed by the Hydraulic Division and presented at the Annual 
Meeting, New York, N. Y., November 30-December §, 1952, of Tue 
American Society or Mecuanicat ENoInerrs 


A great deal of interesting research is being done in scientific 
laboratories to help us to understand the phenomenon of cavi- 
tation so that we may better combat it. Scientists and manu- 
facturers are also engaged in research to find materials which 
will stand up well to the action of cavitation. The labora- 
tory, Fig. 1, described in this paper covers another side of the 
research; namely, it is used to develop turbine designs having 
better cavitation characteristics and to set limits of exploita- 
tion which will hold cavitation damage within economical 
limits. The procedure is to make comparative tests on differ 
ent turbine designs and to check them against field experience 


SCOPE OF EQUIPMENT AND MODEL SIZE 


The cavitation laboratory of the authors’ company is used 
for testing a wide range of turbine designs, from Francis tur- 
bines with specific speeds as low as 18 under heads up to 80 fr, 
to propeller turbines with specific speeds as high as 180, under 
heads as low as 25 ft 

About 27 years ago, when the importance of cavitation on 
the performance of propeller turbines was becoming apparent, 
the authors’ company and the Shawinigan Water and Power 
Company jointly operated a cavitation laboratory using a 
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natural head of water at Shawinigan Falls. Many useful tests 
were obtained before the laboratory had to be removed in 
1947, to make room for the No. 3 powerhouse. In 1932 an 
open-flume test stand for efficiency testing was built at the 
Dominion works. Both of these installations used 16-in 
model runners, so when the new cavitation laboratory was 
designed it was decided to make the best use of model runners 
and data by maintaining the same size. In this way existing 
models can be tested for cavitation and the results interpreted 
in terms of the known performance of existing plants. The 
extra cost of making a cavitation laboratory to handle large 
models is also justified by the relative ease of making 
good models and the greater accuracy of tests, which is 
important for measuring the small performance changes result- 
ing from small changes in the design. 

Circuit. Fig. 2 isa flow diagram of the cavitation laboratory. 
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FIG. 2 SCHEMATIC FLOW DIAGRAM 


The principal items of equipment, shown diagrammatically, are 
described in the following: 

To permit changing the pressure at the tailrace, the equip- 
ment is arranged in a closed circuit. The pumps provide 
sufficient pressure to run the turbine and make up friction and 
velocity losses. If the head on the turbine is kept constant, 
the cavitation factor can be varied by varying the pressure 
level in the system. This is done by changing the 
pressure equally in all parts of the circuit, by means of 
the pressure regulator. 

The object of the installation is to obtain accurate test 
results as economically as possible, so there are facilities for 
quick change-over of models 

Pumps. The widely varying heads and quantities required 
by different model turbines are obtained by using adjustable- 
blade-propeller pumps. The propeller pumps have relatively 
steep head-quantity characteristics, which is a desirable fea 
ture for stability of the flow in the circuit. To obtain as much 
as 80 ft head on Francis turbines of low specific speed, three 
pump impellers are required operating in series, and only two 
are required for low-head propelier turbines. Therefore two 
impellers are combinee to form a two-stage umping unit, 
which is in operation for all tests, while a third impeller in a 
second single-stage pump operates as a booster when higher 
pressures are required. 

Favorable pump performance is maintained for the relatively 
low discharge requirements of low-specific-speed turbines by 
regulating valves in the by-pass lines, which are used to main- 
tain a reasonable flow through the pumps. 
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To maintain equilibrium and prevent surging in the system 
it is desirable to hold the speed of both the turbine and the 
pumps as constant as possible. This is achieved by employing 
synchronous motors for driving the pumps, and a well-governed 
brake on the turbine shaft. The two-stage pump is driven by 
a 200-hp motor and the single-stage pump by a 100-hp motor, 
both at 900 rpm. All impellers are 21'/2in. diam. Satisfactory 
operation of the pumps requires identical blade pitch for all 
three impellers 

Resorber. Cavitation phenomena may be influenced by the 
amount of air in solution in the water. Therefore it is desira- 
ble to maintain the air content of the water constant during 
any test. To do this a ‘‘resorber’’ is used.* This is a large 
tank where the water in the system is maintained under pres 
sure for a considerable time, so that air which comes out of 
solution under the low-pressure conditions of the turbine 
runner and draft tube may be redissolved. Another function 
of the resorber is to provide a large reservoir where pressure 
waves originating in the pumps and fittings are damped out. 
The resorber is placed as low as practical so that the pressure 
is relatively high. 

The resorber is a cylindrical vessel about 40 ft long and 11 ft 
diam. At a flow of 35 cfs it takes about 2 min for a complete 
change of water. 

The resorber cannot be made large enough to redissolve as 
much air as normally exists in the water supply, so it has been 
found necessary to install air blowoff valves at strategic points. 
However, once the surplus air has been discharged the resorber 
maintains equilibrium in the system, and the air content during 
tests is generally the same throughout any test and comparable 
to other tests. 

Venturi Meter. The main outlet from the resorber goes 
through a Venturi meter to the turbine-head tank, The accu- 
racy of the tests depends on the accuracy of the flow measure- 
ment so elaborate precautions were taken with the meter con- 
struction and calibration. 

Classical means of measuring steady water flow include 
direct measurements of volume or weight over a period of time, 
timing the passage of objects or chemicals in the stream, and 
the use of weirs, orifices, propeMer-type current meters, and 
Venturis. Certain of these methods have distinct disadvantages 
or are impossible to use in a closed circuit. The advantages of 
Venturi meters include mechanical reliability and the fact that 
no large disturbance is created in the flow which might cause 
release of air bubbles or cavitation. Accuracy can be obtained 
if each meter is calibrated and periodically recalibrated. The 
disadvantage of Venturi meters is that pressure differentials 
large enough for reasonable accuracy cannot be obtained in 
one Venturi over the full range of flow required for this labora- 
tory. Therefore four Venturi meters of different sizes are 
provided to cover the range of 35 cfs to 4 cfs. Each is used for 
rates of flow giving pressure differentials between 3 ft and 
17 ft. 

Connections from the resorber are provided for two meters 
to be available at the same time, with one or the other iso- 
lated by means of a valve. Two meters are sufficient to cover 
the range of testing of any one model. The other two meters 
are stored adjacent to the circuit and can be substituted quickly. 
Changes are made by rolling one meter out of the way and 
replacing it with another, without need of a crane or lifting 
device. The 30-in-diam inlets of the meters are connected to 
a valve chamber above the resorber, with double-seal valves 
sealing with inflated rubber tubes. Two seals are employed 
on each valve to provide a space which can be drained for 


***The Hydrodynamics hchossoery of the California Institute of 


Technology,’’ by R. T. Knapp, Joseph Levy, J. P. O'Neill, and F. B. 
Brown, Trans. ASME, vol. 70, 1948, pp. 437-457. 
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detection of leaks when the valve is closed. This feature 
guarantees that no water will pass through the closed valve. 

The Venturi meters are of cast iron with smoothly bored 
water passages. The inlet and throat of cach meter are lined 
with stainless-steel rings, with gaps 0.015 in. wide between 
the rings for piezometer connection. 

Head Tank. The head tank is a plate-steel structure roughly 
10 ft diam X 7 ft high in which the model turbines are placed. 
Turbine testing usually is done in a flume setting; that is, 
water is allowed to enter the wicket gates directly from the 
head tank, but the head tank is also large enough to install 
complete model spiral cases. The head tank acts as a struc- 
tural support for the turbine, so the head-tank-and-tailrace 
assembly is kept separate from the building structure and other 
equipment, to prevent snow and wind loads on the building 
and temperature variations from affecting the line-up of the 
test equipment, For similar reasons, windows on the south 
side of the building were omitted to prevent the sun from 
shining on the support columns. 

The head-tank bottom, which supports the model turbine, 
deflects more or less as the pressure is increased or decreased. 
To prevent misalignment of the turbine with the shaft, which 
is separately supported on the brake structure, the tank bottom 
has been stiffened with heavy beams as shown in Fig. 3. 





HEAD TANK SHOWING DRAFT TUBE AND 


STIFFENING BEAM 


FIG. 3 BOTTOM OF 


The connection between the 24-in. piping from the Venturi 
meter and the head tank is made by a plate-steel section § ft 
diam X 7 ft long, containing three screens for smoothing out 
turbulence in the flow 

Turbine. The model turbine is designed to use runners of 
16-in. throat diameter for high specific speeds and 16-in. tip 
diameter for low specific speeds. The majority of testing is 
done with the 16-in-throat-diam runners, which can all be 
used with the same draft tube. For the low-specific-speed 
runners, two additional draft tubes are required. A variety 
of distributors are available with different combinations of 
diameter, number of gates, and gate height 

The turbine is supported on the tank boctom and mounted 
close to it, so that changes of draft tube may be made con- 
veniently. This feature is also desirable in that transparent 
draft tubes may be used for stroboscopic studies of conditions 
below the runner. 

The turbine wicket gates are servomovor-operated by pres- 
sure from an outside water supply. The servomotor operating 
valve also is used to control a brake to lock the gates in any 
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given position. A geared selsyn indicator connected to one 
gate stem transmits the gate position to the control panel. 

A phenolic-plastic bearing in the turbine head cover is used 
to center and steady the shaft. A small amount of water may 
be allowed to escape through this bearing to the outside, where 
the flow can be observed. 

A stuffing box in the cover of the head tank prevents all but 
an occasional drop of water from escaping along the shaft. 
Leakage through the stuffing box may be observed and corrected 
if it becomes excessive. 

Tailrace. An elbow-type draft tube leads from the runner 
throat to the tailrace, which is a plate-steel vessel designed to 
withstand full atmospheric pressure from the outside. A 
baffle inside the tailrace tank leads the water smoothly into 
the 24-in. vertical pipe which returns the water to the lower 
level and back to the first stage of the pumps. At low rates of 
flow through the turbine the velocity of the water in the 
24-in. pipe would be so low that air bubbles would float to 
the top and accumulate in the tailrace tank. Therefore a by- 
pass is provided from the resorber to the tailrace tank, where 
the water is injected in such a way as to prevent formation of 
air pockets and to raise the water velocity in the discharge 
pipe high enough so that air bubbles are carried along to the 
pumps. 

Main Piping. The piping connecting the Venturi meters to 
the head tank, the tailrace to the pumps, and the pumps to 
the resorber, is plate-steel welded pipe of 24 in. diam. The 
maximum velocity is 11 fps. All bends are abrupt miter bends 
with turning vanes, similar to the elbows normally used for 
wind tunnels. 

Pressure Regulator. The pressure regulator consists essen- 
tially of a pressure tank with air and water-inlet and outlet 
valves, and water-level and pressure governors. It holds about 
50 cu ft of water and §0 cu ft of compressed air. The water 
level in the tank is maintained automatically by means of a 
‘“‘Magnetrol”’ level control equipped with electric switches for 
operation of water-inlet and outlet solenoid valves. The air 
pressure in the upper portion of the tank is governed auto- 
matically by means of an adjustable pressure gage equipped 
with apparatus for operation of solenoid air inlet and outlet 
valves. 

The pressure tank is connected to the circulating system 
through a 6-in. pipe line to the upper compartment of the 
resorber, where the flow and pressure conditions are expected 
to be most steady. The large connecting pipe is to maintain 
a minimum pressure difference between the tank and the 
resorber, by keeping velocity head and friction losses small. 

Refrigerator. A large part of the energy supplied by the pumps 
is not absorbed by the turbine and heats up the water in the 
circulating system. It is desirable for consistency of test results 
to keep the temperature of the water within a range of 10 deg F. 
It is estimated that the water will warm up to about 10 deg 
during 8 hr full-power operation. On this basis, and having 
intermittent service in mind, cooling equipment has been in- 
stalled which reduces the temperature in 48 hr by 10 deg. 

Dynamometer. The brake is of the clectromagnetic eddy- 
current type, rated at 400 hp brake effort at 2000 rpm and 
suitable for 150 hp at speeds as low as 600 rpm. A standard 
Midwest Dynamometer Company horizontal shaft unit was 
equipped with a new shaft and special bearings fe< vertical 
shaft arrangement, Fig. 4. 

The dynamometer is mounted on a separate structure which 
straddles the head tank and goes down to solid foundations, 
in order to avoid misalignment by changing weights and pres- 
sures in the hydraulic circuit. 

The brake is equipped with a generator connected to the 
electronic control apparatus of the brake. This electronic 








FIG. 4 DYNAMOMETER 


apparatus serves as a governor by regulating the current in the 
field coil of the stator and holds the turbine speed practically 
constant for considerable load variations, since the speed drop 
is only 4 per cent from no load to full load. The device also 
can be used to govern at constant load instead of at constant 
speed 

The brake is equipped with an auxiliary shaft which drives 
an electric tachometer and a chopper disk providing light 
impulses for an electronic speed counter 

The dynamometer is suspended by four thin steel bands, 
each 2 in. wide X 0.05 in. thick, and eight horizontal bands 
serve to hold the dynamometer in alignment with the turbine 
shaft. Each band is twisted 90 deg so that there is negligible 
resistance to bending in any direction. The horizontal bands 
are stretched to about 1000 Ib tension. The dynamometer is 
thus held by a system of springs, with negligibly small re 
sistance to small rotations about its axis. The resistance is 
not negligible if the rotation is substantial, for the horizontal 
bands must stretch and the brake must be lifted by the verti 
cal bands if rotation occurs. Therefore the torque is measured 
by a device which allows only a small movement of the torque 
arm. This condition is met by a weighing scale of special 
construction, described later. The scale is calibrated in foot- 
pounds torque and the reading is transmitted by selsyn to the 
control panel. Between the limits of the balanced position, 
the scale allows a small movement of the torque arm which 
could introduce an error as high as 0.1 per cent for the smallest 
torque measured 

The torque arm, which is rigidly made, can spring as much 
as 0.001 in. for 1000 ft-lb torque, but the small apparent error 
introduced by this rotation is covered by static calibration 

The suspension bands are relatively highly stressed, so the 
hydraulic thrust on turbine runners can be calculated easily by 
measuring the stretch of the bands 

Measuring Scales. The scales used for measuring the pressure 
at the head tank and tailrace, and the pressure differential 
across the Venturi meter, are similar to the scales shown in 
Fig. 5. The principle is illustrated by the diagrammatic 
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sketch of the Venturi meter scale, Fig. 6. A similar scale is 
used for setting the pressure in the pressure regulator, and 
another similar scale, with the piston replaced by a system of 
levers, is used for measuring the forces exerted by the dynamom- 
eter arm. 

The hinge points throughout the scales are frictionless 
“‘Cardan”’ hinges made with thin flat springs. By adjusting 
the weight of the counterpoise in the correct relation to the 
lever lengths and piston area, the revolution counter geared to 
the screw which moves the counterpoise along the beam is 
made to read directly in the desired units, such as feet of water 
or foot-pounds torque. The reading of each revolution counter 
is transmitted to a similar counter at the control panel. 

The counterpoise is moved automatically to the balance 
position by means of the ‘‘Tektor’’ capacitance proximity 
switches. The motor and revolution counter are mounted on 


the beam and all electrical connections are made through 
mercury wells, so that no appreciable forces are transmitted to 
the beam except by the piston or brake arm, as the case may be 

The Tektor switches may be adjusted to control the position 
of the end of the beam within a few thousandths of an inch, 
corresponding to an acceptably small error in scale reading 
They also may be adjusted to allow considerable movement of 


5 PRESSURE-MEASURING SCALE 


FIG. 6 DIAGRAMMATIC SKETCH OF VENTURI-METER SCALE 








FIG. 7 CONTROL PANEL 


the beam when it is desired to establish approximately the 
correct position of the counterpoise without taking time for 
extremely accurate measurements. 

Control Panel. The control desk is shown in Fig. 7. Bour 
don-type gages give a rough indication of the various pres- 
sures, and revolution counters give the exact values trans- 
mitted from the scales. Colored lights indicate whether the 
various scales are in equilibrium and a button is available for 
damping all the scales simultaneously. When the lights indi- 
cate that all the scales are in balance the revolution counters 
may all be locked in position by pressing a button, which 
also starts an clectronic speed counter which integrates the 
turbine revolutions for 1 sec and shows the revolutions per 
minute directly on the instrument panel. In this way one 
observer takes all the readings simultancously. From this 
same position the operator can control the pressure regulator, 
the pumps, and the brake, so one man can do a complete tur- 
bine test without leaving the control desk. In practice there 
is another man to calculate and plot the results as the readings 
are taken and another who carrics on a continuous inspection 
of the equipment. 

CALIBRATION 


Venturi-Meter Calibration, The Venturi 
brated by using the main pumps to pump water through them 
for a known period of time into a tank where the volume could 
be measured accurately. Readings of the pressure differential 
were taken on the Venturi-meter scale, which had been cali 
brated previously to read in feet of water so that comparison 
could be made with published data on Venturi meters. 

The volume of flow was measured by pumping through the 
meter into a 4000-cu-ft calibration tank, Owing to deflection 
of the tank walls under the water load it was necessary first to 
calibrate the tank by measuring the level change with the 
addition of known volumes of water. The known volume 


meters were cali 


was a tank whose capacity had been established by weighing 
the water required to fill it at two different temperatures. 

The measured time was determined by switching the dis- 
charge from the Venturi meter across a knife-edge into the 
calibration tank and out again. The time was measured with 
the electronic counter and precautions were taken to assure 
that the time interval started when the center of the jet from 
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the discharge nozzle crossed the knife-edge and stopped when 
the center of the jet again crossed the knife-edge, moving at 
the same speed in the opposite direction. 

The scale reading of the pressure differential across the Ven 
turi meter was recorded by a motion-picture camera during the 
time interval. 

The water was pumped from the main reservoir of the 
laboratory during these calibrations so the head on the pump 
changed appreciably during cach run. In order to maintain 
a reasonably constant flow through the Venturi meter during 
the timing period, one of the measuring scales was connected 
to relays which automatically varied the pitch of the pro- 
peller-pump blades so as to maintain the differential in the 
Venturi meter constant during each run. 

Dynamometer Calibration. To calibrate the scale on the torque 
arm of the dynamometer, weights were hung on a flexible cablz 
over a rigid wheel to apply a force at a known radius on the 
torque arm. The weight of the counterpoise on the scale beam 
was adjusted to cause the scale counter to read directly in foot- 
pounds torque. 

The windage of the brake and shaft, the upper and lower 
guide bearings on the turbine shaft, and the turbine-shaft 
stuffing box all take work from the turbine which is not meas- 
ured by the dynamometer. The lower turbine bearing and the 
stuffing box may be equivalent to their counterparts on proto- 
type turbines, but for comparative purposes it is desirable to 
know the friction torque to be able to calculate the power 
developed by the turbine runner. To achieve this a calibration 
motor is mounted permanently on the dynamometer frame 
with the rotor on the same shaft as the dynamometer rotor. 
The friction and windage losses were measured at three differ- 
ent speeds by running this motor with a cap over the end of the 
turbine shaft to pressurize the water-lubricated bearing and 
stuffing box. Windage and friction losses were found to be so 
small that no correction will normally be made for them 

Pressure-Measuring-Scales Calibration. The measuring scales 
were calibrated against both mercury and water manometers 
Final calibration was done by photographing the mercury 
manometer and checking it against readings of the scale 
counters, taken simultaneously. The weights of the counter- 
poises of all the scales were adjusted so that the scales read 
directly in feet of water. 

All the calibrating arrangements are of a permanent nature 
so that calibration of any part of the equipment may be checked 
periodically, or whenever there is any doubt about the accuracy 
of the results. 


CONCLUSION 


Now that this new cavitation laboratory is operating full 
time, it is hoped that before long there will be an opportunity 
to present significant comparisons between laboratory and 
field experience. It is suggested that through the ASME 
Hydraulic Prime Movers Committee it may be possible to 
assemble data from interested turbine manufacturers and power 
companies, to learn more about the correlation between labo- 
ratory cavitation tests and field-operating experience. 
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THEORY OF GAGING 


A Review of Mechanical, Electrical, Electronic, and Pneumatic Systems 
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OMEONE has provokingly said that man’s forward prog- 
ress has been marked by his increasing ability to divide 
the inch smaller and smaller. The worn shilling—the 

early feeler gage that James Watt couldn't insert between the 
bore and piston of his steam engine—shows that the division 
was already starting in 1798. The worn shilling was one ex- 
treme By contrast, today industry requires precision in proce 
duction, in some cases of five-millionths’ limit on aircraft fuel 
injection parts 

It is the purpose of this paper to acquaint the reader with the 
fundamental principles and characteristics of several of the me 
chanical, electrical, electronic, and air gages that have made 
this separation possible and offer possibilities for further ad 
vancement in the never-ending effort to give industry better 
tools. The list is by no means complete, but the examples 
selected were chosen because they serve to demonstrate types 
There is no attempt to be complete or precise in circuity as the 
object is to show principles rather than details 

In the sequence of their development and use we will start 


with mechanical gages 
MECHANICAL INDICATING GAGES 


Mechanical indicating gages employ various methods to 
The purpose of this 


B 


achieve amplification of movement 


FIG. | BASIC OPERATING PRINCIPLE OF DIAL INDICATOR 
amplification is to translate a minute displacement of a stylus 
or gage point, resulting from contact with 4 specimen, into a 
value on an indicating scale. It is desirable that this value be 
read quickly and easily 

Amplifying units in such gages utilize many commonplace 


mechanical devices such as: simple and compounded levers; 
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racks, pinions, and gears; spring-stecl reed mechanisms; and 
optical elements, including lenses, prisms, and mirrors. In 
some cases various combinations of these relatively simple de 
vices are employed to provide greater accuracy or a higher 
magnitude of amplification 

Probably one of the most commonly known gages in this 
category is the dial indicator, Fig. 1. 

Essentially, this gage consists of a gaging stylus A, having 
involute rack teeth on one end meshing with assembly B, 
compounding through assembly C to the pointer shaft D. Thus 
amplification of this gage is obtained solely by the ratio of the 
various pinions and gears, plus the length of the indicating 
The scale is arranged radially around the outer periph- 


pointer 
The dial-indicator gage when rigidly 


ery of the scale plate 


FIG. 2 THIS COMPARATOR 
EMPLOYS 100 PER CENT ME- 
CHANICAL AMPLIFICATION 


WITHOUT GEARS OR PIVOTS 


\ 


mounted on a gage stand or in fixed position on a gaging fixture 
will indicate dimensional deviations of the part being gaged 
with respect to a reference surface 

This device is manufactured in a variety of amplifications 


and has a number of advantages: 
1 It may casily be mounted on fixtures or used as a simple 


comparator 
2 When new or well maintained it has reasonably good ac- 


curacy. 

3 It has fixed amplification, requiring usually only one 
master for set up 

4 It has an extremely long gaging range relative to amplifi- 
cation 

In a product having so many advantages one must expect 
also a few shortcomings: 

1 It is limited in accuracy for precise use 

2 Its maintenance cost relative to initial cost is not favora- 


ble 
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3 It requires frequent survetllance to determine when 
maintenance is needed. 


A second dial-type indicator gage employing 100 per cent 
mechanical amplification is shown in simple cross section 
in Fig. 2. 

The pointer A is mounted on a twisted strip of metal B. 
The twist of the strip is left-hand on one side of the pointer 
and right-hand on the other. Elongation of the strip causes it 
to unwind, thus rotating the pointer. The upper end of the 
gaging stylus C is fastened directly to the horizontal member 
of the spring knee D. The other member of the knee is attached 
to one end of the strip B. The opposite end is fixed permanently 
to the frame of the gage. Vertical movement of the stylus 
causes an clongation of the strip and the amount of resulting 
radial movement of the pointer is indicated on the scale. 

This mechanism while capable of rather high amplification 
has a limited range. Being somewhat larger than the usual 
indicator it is not easily applied to fixtures but is used as a com- 
parator. It is also of the fixed-amplification type requiring one 
setting master. 

A widely used indicating comparator-type gage embodying 
combinations of mechanical and optical elements is shown 
diagrammatically in Fig. 3. 

The fixed block A supports a vertically floating block C 
by means of two horizontal reeds or flat springs B. The float- 
ing block carries the gaging stylus D. Between the fixed block 
and the floating block are two vertical reeds E, to which the 
pointer F carrying the target G is attached. The target inter 
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FIG. 3} WITH ONLY MOLECULAR FRICTION BOTH OPTICAL 
MECHANICAL PRINCIPLES ARE COMBINED IN THIS RUGGED AND 
ACCURATE COMPARATOR 


AND 


cepts a beam of light initiated by the light source and optical 
assembly. The resulting image projected upon the scale K 
indicates, highly amplified, any stylus movement. 

This unit is usually of the bench comparator type because of 
its size. It has extreme accuracy, speed of response, and fixed 
amplification. Because of its rugged construction and com- 


pletely frictionless mechanism, it has a very long life with little 
maintenance. 
than 100, but is multiplied by the optical light lever. 
available in amplifications ranging from 500 to 20,000. 
There are many other types of mechanical gages which 


The mechanical amplification is usually less 
It is 
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brevity will not permit explaining. The three examples sc- 
lected should give a fairly comprehensive understanding of the 
principles involved in mechanical gages. 


ELECTRICAL GAGES 


There are many kinds of electrical gages for dimensional use 
Only those systems more commonly used for the inspection of 
precision metal parts will be discussed. These can be classi- 
fied into two general groups: 


1 Those which indicate arithmetical values of dimensional 
units, we shall refer to as the “‘instrument”’ type. 

2 Those which indicate only whether the dimension is 
within tolerance, oversize, or undersize, we shall refer to as 
“‘limit’’ type. 

The instrument-type gages can be classified further by the 
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FIG. 4 ILLUSTRATING VARIOUS GENERAL TYPES OF ELECTRICAL 
TRANSDUCERS TO SHOW PRINCIPLE OF OPERATION 
type of pickup head or transducer used. Reference to Fig. 4 
indicates four general types of such units. 

No attempt has been made to show exact mechanical ar- 
rangement but rather to indicate the principle of operation. 
Note that each type is characterized by different outputs, 
such as voltage inductance, resistance, and capacitance, re- 
quiring, of course, circuity in the auxiliary equipment to handle 
the particular type and level of output 

In general, the differential-transformer transducer or gage 
head is built in the two types illustrated. While the construc- 
tion is different, the principle is the same. A single primary 
winding is used in connection with two secondary windings, 
so that when the armature is centered mechanically, the mag- 
netic-flux secondary No. 1 with the primary is of the same 
magnitude as that linking secondary No. 2 with the primary. 
Under such conditions the voltages induced in these two second- 
aries are equal. Movement of the armature in either direction 
from this position causes an unequal distribution of magnetic 
flux in the two paths, resulting in the voltage increasing in one 
secondary and decreasing in the other in proportion to the mag- 
nitude of movement. Movement from neutral in the reverse 
direction results in just the opposite distribution of voltage in 
the two secondaries. 

By proper circuity the indicating meter can be made to in- 
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dicate plus and minus directional movement from the center in 
addition to magnitude. Note that the main difference be- 
tween arrangements A and B, is that the flux paths in A are 
primarily in iron while in B are mostly in air 

Arrangement C is based on the change of inductance of two 
coils as an armature is pivoted between the two pole faces. 
As this armature is moved from center position, the induct- 
ances of the two coils vary in approximately inverse relation to 
the air gaps, one increasing and the other decreasing. Inci- 
dentally, inductance can be loosely defined as the resistance to 
the passage of an alternating current 

Arrangement D is based on the change of resistance of a 
metal wire as it is placed under a strain. Its resistance will 
increase as the wire is stretched because of the increase in 
length and decrease in cross section and in certain materials not 
used for comparator applications, also as a result of the change 
in resistivity of the metal occasioned by molecular strain. The 
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PICKUP SENSITIVITY ADJ 
FIG. 5 A SIMPLE ELECTRICAL GAGE CIRCUIT FOR DIFFERENTIAL- 
TRANSFORMER-TYPE GAGE HEAD 


gaging stylus is used to stretch the wire which is usually a 
special alloy whose resistance is very stable against tempera- 
ture changes. 

Arrangement E is based on the change of capacitance of a 
parallel-plate condenser as the distance between the plate is 
varied. The first three arrangements are probably the most 
popular and, in general, are characterized by very good stability 
In addition, arrangements A and C can be designed for high 
output so that electronic amplifiers are not re- 
quired. The other transducers have such low 
output that amplifiers are a must. 

The general trend is toward the use of elec- 
tronic amplifiers with all types of transducers 
because of the flexibility and high amplifica- 
tion possible. For stability reasons it may be 
necessary to design the transducer for small out 
put even though the type is capable of high 
output. 

Capacitor types of transducers are not in gen- 
eral usage. 


ELECTRICAL AND ELECTRONIC’GAGES 

Fig. § is a simplified nonelectronic circuit for 

the differential-transformer-type gage head. An 

a-c power source, usually regulated, is required 
to excite the primary winding 

By means of dry-disk rectifiers the output of 

each secondary is changed to direct current. 


FIG. 6 
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These are connected as shown so that when the armature of 
the gage is in mechanical center or neutral the a-c voltage 
outputs of the secondaries are equal and consequently so are 
the d-c outputs of the two rectifiers. Under such conditions, if 
the zero adjustment is centered, the voltage between points A 
and B is zero and the meter reading will be zero. When the 
armature is displaced these voltages no longer are equal caus- 
ing the voltage between points A and B to increase in direct 
proportion to the armature displacement. As the armature 
moves from one side of neutral to another the polarity of the 
voltage changes so that the meter then reads in the opposite 
direction, allowing the operator to distinguish between plus 
and minus armature displacement. 

For convenience in setting the gage an electrical zero adjust- 
ment is provided so that the meter can be made to read zero 
even though the armature is slightly displaced from mechanical 
center. A sensitivity adjustment allows the gage amplification 
to be set to the correct value. 

Electronic and straight electrical gages are commercially 
available in amplifications as low as several hundred to as high 
as 100,000. The highest-amplification gages are used primarily 
for gage-block calibration. These gages have been built for 
many years and are capable of giving excellent service even 
under adverse conditions 

Fig. 6 shows a typical electronic-type unit using a differen- 
tial-transformer-type gage head. In theory the main difference 
between this and the straight electrical type is that the output 
of the gage heads is amplified many times before it is rectified 
or detected and applied to the meter circuit 

The second general class of clectrical gages, limit gages, 
are used primarily for semiautomatic types of gaging. Basi- 
cally, these gage heads are extremely sensitive limit switches. 
In fact, where very high sensitivity is not required precision 
limit switches serve as gage heads. 

Fig. 7 shows a limit-type gage head specifically designed for 
gaging service. The gage stylus movement is amplified by a 
reed mechanism which causes the needle arm to open or close 
two sets of adjustable electrical contacts so that both the plus 
and minus limits are adjustable separately. The contacts are 
used to operate indicating lights or relays. 

Electric and electronic gages have added greatly to the science 
of gaging. In many cases they have given the flexibility of me- 
chanical gages plus an increase in accuracy and usefulness. A 
still greater combination of flexibility and accuracy is found in 
the modern air gage. 
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PNEUMATIC GAGES 

An air gage is basically a comparator gaging device that 
utilizes the effect of minute dimensional changes on metered air 
in a gaging circuit. 

There are two basically different approaches to measuring the 
metered air. One method is to measure the flow of air that is 
metered through the orifice. The other measures the variations 
of pressure in the gaging circuit by means of restriction prior 
to the pressure-measuring device and the metering orifice 

The flow of air that is metered through an orifice with an 
obstruction plate in front of it as in Fig. 8, will change as the 
‘“clearance’’ from the metering orifice to the obstruction plate is 
changed 

A typical curve illustrating the change in flow per incre- 
ment of dimensional change or clearance is shown in Fig. 9 
It will be noted that the first small dimensional clearance indi 
cates no flow. As the clearance is increased, the change of flow 
per unit of dimensional clearance increases. At a certain point 
the change in flow becomes uniform with the change in clear 
ance and so remains for a definite range. When this range is 
passed, the change in flow gradually decreases per increment 
of dimensional clearance until there is no flow change 

The straight portion of the curve is the range in which all 


RATIO 
CHANGE OF AIR FLOW AND DIMEN- 
SIONAL CLEARANCE 
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dimensional measurements take place. The 
reason for this may best be illustrated by an 
application of gaging which is the most 
common, namely, the air spindle for measur- 
ing internal diameters. If the air spindle is 
placed as shown in position 1, Fig. 10, the 
summation of flow from each metering ori- 
fice must equal the flow with the spindle 
placed as shcwn in position 2. Otherwise a 
false indication of diameter would be regis- 
tered since the dimensional addition of A 
plus A equals that of B plus C. The actual 
length of the straight position of the curve 
and its starting point depends on two fac- 
tors, namely, the orifice size and the air 
pressure at the orifice 

Our first example is an air gage utilizing 
the flow principle of measurement. Briefly 
this consists of an indicator that floats in a 
cone of air passing through a tapered glass 
column, prior to escaping from the metering 
orifice, as shown in Fig. 11. 

Air from a factory line is passed through a 
filtering clement, a regulator for controlling 
pressure precisely, a developed glass tube in 
which the indicator floats, and then through 


POSITION 1 POSITION 


FIG. 10 WHEN AIR SPINDLE IS PLACED AS 

SHOWN IN POSITION z. TOTAL FLOW FROM 

EACH METERING ORIFICE MUST EQUAL FLOW 

WITH SPINDLE AS SHOWN IN POSITION 2 
TO OBTAIN ROTATIONAL ACCURACY 
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FIG 11 PRINCIPLE OF AIR-FLOW-TYPE GAGB 


ILLUSTRATING 
the metering orifice. The amplification of the gage is ap- 
proximately controlled by the amount of the developed taper 
in the tube. Two adjustments have been provided for setting 
amplification. One is an atmospheric bleed which positions 
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The other is a magnification adjusting 


the floating indicator 
Two masters are used for 


screw for changing amplification 
setting amplification. 

This principle allows a wide range of amplifications plus 
extreme accuracy and 50,000 amplification is available without 
the use of accessory equipment. Since the flow principle is 
employed the measuring nozzle may be at considerable distance 
from the instrument without preceptible loss of speed of inidica- 
tion. The vertical tubes may be grouped conveniently for ob- 
serving a number of dimensions simultaneously. It is the ulti- 
mate in simplicity and is free of small restrictors and wearing 
mechanical parts 

Another style gage uses a Venturi principle 
is shown in Fig. 12. 

Air from a factory line passes through a filtering element, a 
regulator for controlling pressure, into a large Venturi chamber 
that converges into a smaller Venturi chamber and on through 
the metering orifice. Each chamber of the Venturi has a pres- 
sure tube connected to opposite sides of a bellows. The low- 
velocity air, passing through the larger Venturi, creates a 
higher pressure on the bellows than the higher-velocity air 
passing through the smaller Venturi chamber creates in the 
The difference in pressure causes the bellows, which 


This gage 


bellows 
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FIG. 12 OPERATING PRINCIPLE OF VENTURI-TYPE GAGE 


FIG. 13 CURVE SHOWING RATIO OF BACK PRESSURE AND CLEARANCE 


is in effect a spring, to move until the spring pressure from the 
bellows plus the lower pressure in the bellows is in balance 
with the pressure exerted on the bellows. The deflection of the 
bellows is then measured by a mechanical amplifying device 


similar to a dial indicator. The amplification may be varied by 
changing the ratio of diameters in the large Venturi to the small 
one, The greater the difference in dizmeter the greater the am- 
plification. In general, the diameter of the smaller Venturi 
chamber is from 25 to 50 per cent of the diameter of the larger 

Two adjustments are provided for setting the amplification. 
One is an atmospheric bleed for positioning the indicator, the 
other a pressure regulator for adjusting amplification. Two 
masters are used to set amplification. 
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FIG. 14 BASIC PRINCIPLE OF WATER COLUMN-BACK PRESSURE GAGB 
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The back pressure, created by placing an obstruction plate 
near an orifice, causes a pressure change in the downstream side 
of the restricted air circuit. A typical curve for showing the 
pressure changes per increment of dimensional or clearance 
change is shown in Fig. 13. 

In the first minute dimensional changes there is no pressure 
change. As the clearance increases, the change in pressure per 
unit of dimensional clearance increases. At a certain point the 
change in pressure per unit of dimensional clearance change be- 
comes uniform and remains so for a definite range. When this 
range has passed, the change in pressure per unit of dimensional 
change decreases until there is no pressure change. The start- 
ing point and the linear range depend on: 


1 The amount of amplification. 
2 The size of the orifice. 
3 The pressure range of the orifice. 


The water-column gage, Fig. 14, utilizes air from a factory 
line passing through a filter and a flow valve, a water chamber, a 
restriction, and escapes from the metering orifice. The air pres- 
sure is maintained at a constant value as determined by the 
height of the water column in the water chamber. 

The restriction meters the air into the gaging circuit in which 
the water column will register changes in pressure caused by 
variations in orifice clearance. Two masters are used to deter- 
mine amplification. 

The Bourdon tube or bellows in a restricted air circuit is used 
in another type back-pressure gage shown in Fig. 15. Air froma 
factory line passes through a filter, a regulator for controlling 
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pressure, and a restriction for metering the air, into the gaging 
circuit. A Bourdon tube has been placed in this circuit to 
indicate pressure changes due to varying the clearance between 
the orifice and the part being gaged. The pressure changes in 
the Bourdon tube causes it to deflect. These deflections are 
amplified by a device similar to the mechanism of a dial indica- 
tor. Two adjustments have been provided to set amplification. 
One is the regulator for varying air pressure, the other the re- 
striction for altering the amount of air that is metered into the 
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r1iG, 16 ILLUSTRATING PRINCIPLES FOR OPERATION OF DIF- 


FERENTIAL-GAGING CIRCUIT 


gaging circuit. Two masters are used for setting amplification. 

The differential circuit using a bellows is another type of 
back-pressure gage, Fig. 16. 

Air from a factory line passes through a filter and a regulator 
for controlling the pressure. The air then passes into two 
separate channels, one having a fixed restriction, an atmos- 
pheric bleed for indicator zeroing, and terminating in a cavity 
containing a bellows. In the other channel, air passes through 
a fixed restriction into a cavity on the opposite side of the 
bellows and through the metering orifice. In this air circuit 
the difference in pressure in the zeroing side of the circuit and 
the gaging circuit causes the bellows to move. The move- 
ment of the bellows then is amplified mechanically by a dial- 
indicator-type mechanism. One adjustment is provided for 
zeroing the indicator. Like all other air gages one master is 
provided for use in conjunction with the zeroing adjustment 
although two masters are required to determine or check am- 
plification. 

In general, the back-pressure circuits provide speed of gaging 
when the gaging nozzles are near the instrument. Gaging 
more remotely or using the higher range of amplification, how- 
ever, seriously retards this speed. 

Satisfactory instruments are being offered in all of the various 
circuits and a choice may be made to satisfy the particular re- 
quirements 

Considering that practical air gaging has been in use only 
a little over a decade, wonderful progress has been made. Be- 
cause of its adaptability to otherwise difficult problems its 
growth in popularity has been very rapid. New applications 
are found daily. 


CONCLUSION 


Modern air gaging, in general, has greatly increased man's 
ability to measure accuratély, rapidly, and economically. This 
is due to its ability to be applied to heretofore difficult and 
even sometimes impossible problems of measurement. Its 
usefulness is particularly outstanding in the field of multiple 
gaging. Air gaging also can be combined to great advantage 
with electric and electronic gaging devices. 

There is no intention to convey the impression that the de- 
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velopment of new gaging methods make obsolete the older 
proved methods. Rather they augment and supply a greater 
number of approaches to gaging problems and allow the use of 
the one best-suited for a particular need. 

The examples shown have played a great part in dividing the 
inch smaller and smaller and man’s recent rapid progress is re- 
flected in the constantly improved automobiles, airplanes, 
refrigeration, and all the other things that go with modern 
living. 


World’s Largest Forging Press 
(Continued from page 193) 


rigidity of the six main tie rods and by the eccentric load- 
compensating cylinders. The second phase of this analysis 
was to consider the dynamics of the press in light of the various 
modes of possible vibration of the upper entablature of the 
press under various conditions of normal and assumed ab- 
normal conditions of operation. 


AUTOMATIC SAFETY CONTROLS 


Notwithstanding extreme care and caution of the press 
operator in operating the press or the diligence to obtain a safe 
and foolproof design, malfunction of either some mechanical 
parts of the press or of the hydraulic control system can cause 
serious damage to the structure of the press unless adequate 
safety devices are employed. To remove the element of human 
error in detecting a dangerous condition, automatic safety 
controls have been devised which automatically will stop the 
further operation of the press and simultaneously unload the 
hydraulic system and thus prevent serious damage to the press. 
Strain gages are used as detectors and monitors of the stresses 
in main tie rods of the press. Not only are the absolute values 
of strain monitored but an electronic control system also will 
monitor values of strain rate so that for any critical combination 
of strain and strain rate, the press will be shut down and pro- 
tected automatically. In this connection it is essential that 
the time response of the control system be in accordance with 
that dictated by the study of the dynamic behavior of the 
press. 


CONCLUSIONS 


This 50,000-ton-capacity closed die-forging press embodies a 
new concept of design for heavy presses which is a departure 
from conventional design as we know it today. 

Before undertaking the design of a press of these proportions, 
it was necessary to determine what limitations existed in the 
procurement of large heavy steel castings and forgings. There 
is no point in designing on paper a machine or structure which 
cannot be built. It was equally important to work closely 
with the foundries and forge shops to determine the physical 
properties that could be achieved in various large cast- or 
forged-steel sections. Thus the design of the press is based on 
the feasibility of certain large castings, forgings, and weld- 
ments. 

Engineering-wise, a comprehensive analysis of the press has 
been made. This analysis covered studies of press stability, 
automatic controls, safety devices and controls, and detailed 
stress analysis of all component parts. 

Extensive experimental stress analysis on this project was 
performed in order to confirm adequacy of design. In this 
connection the company availed itself of the services and 
facilities of Purdue University, Alabama Polytechnic Institute, 
New York University, and the University of Illinois. 








A Small HIGH-PRESSURE PUMP 
for PILOT-PLANT SERVICE 


By RAYMOND W. HITESHUE! ann E. L. CLARK? 


BUREAU OF MINES, REGION VIII, BRUCETON, PA 


Bruceton Station of the Bureau of Mines in operating 

low-capacity, high-pressure reciprocating pumps (2000 
to 10,000 psi) for continuous pilot-plant and bench-scale work 
The wide variety of fluids handled (including mixtures of fluids 
and solids), the need for good control of flow rates, and the 
requirement of consistently trouble-free operation contribute 
to the difficulty of the problem. In many cases, commercially 
constructed pumping equipment had to be adapted or special 
equipment had to be designed for a particular service. Most 
of the troubles have resulted from wear or failure of packing 
and leakage of valves; the major portion of this paper will 
deal with these points. Installation and maintenance of pump 
units also will be discussed. 


(C brccton Sat trouble has been experienced at the 


FACTORS TO BE CONSIDERED 


For use at low flow rates (0.5 to 100 Ib per hr in pilot plants 
and 50 to $00 cc per hr in bench-scale units), a packing box must 
be leakproof so that continuous input and a reasonable mass 
balance are obtained. This problem cannot be solved by select 
ing one particular packing design or material for all conditions. 
Four factors must be considered, i.c., stuffing-box, rod, pack- 
ing design, and lubrication. 

Stuffing box as well as rod must have a surface finish equal 
to or better than 16 microinches. Excellent rods can be con 
structed from commercial chrome-plated (0.002-in.) low-carbon 
stecl. The walls of the stuffing box usually are ground with a 
portable grinder to remove machine or tool marks. Rod and 
stuffing box must be concentric for the whole length of the rod, 
as a slight misalignment results in abnormal wear of the pack- 
ing and prohibitive leakage after a few days of use. A float- 
ing rod is an excellent means for assuring concentricity and 
correcting for slight deviations that may occur in the fabrica- 
tion and assembly of component parts. 

The packing design most extensively used at the Bureau of 
Mines is the chevron or “‘vee"’ type, a self-sealing design 
fabricated from materials suitable for a particular operation; 
i.e., duck with a neoprene binder for water, asbestos with 
neoprene for warm (200 F) tar slurries, and teflon for higher 
temperatures or more corrosive materials. Three to six rings 
are inserted on the pressure side, then a lantern ring followed 
by two to four rings of packing. Metallic adapter rings must 
be supplied for the female and male faces of each set of packing 
nests to maintain the packing form. 

Lubrication of the packing faces is essential to reduce fric 
tion and maintain a tolerable interfacial teryperature. Lnbri- 

1Chemical Engineer, Synthetic Fuels Research Branch, Fuels- 
Technology Division. 

* Mechanical Engineer, Synthetic Fuels Research Branch, Fuels- 
Technology Division. 

Contributed by the Industrial Instruments and Regulators Division of 
Tue American Socizty or Macuanicat Encineers and presented at 
The Seventh National Instrument Conference, Cleveland, Ohio, Sep- 
tember 9-10, 1952. 


cation is achieved by injecting a suitable grease at the lantern 
rings. One injection per day is usually sufficient. When a 
liquid-solid mixture (such as a coal-oil slurry) is pumped, con- 
tinuous lubrication at the lantern ring is highly desirable, 
as the oil not only lubricates but also keeps solids away from 
the packing faces. Packing does not seal when subjected to 
the cutting action of solids. However, continuous injection of 
oil provides a seal. The injection rate for slurry work has 
been set arbitrarily at 10 cc per hr when pumping 8 to 30 |b per 
hr of slurry. 

Valves account for some of the operating difficulties. For 
ease of repair, valve stats must be replaceable, regardless of 
the design of a pump. Unfortunately, some pump units have 
the seats cut directly into the pump head so that they cannot 
be renovated in many shops. With clean liquids, poppet- 
type valves with a fine machine surface give excellent service 
for pressures up to 10,000 psi. Dissimilar materials of widely 
different hardness make a suitable combination, for example, 
a phosphor-bronze poppet and an 18-8 (type 303) stcel scat 
with a differential angle of 2to 3 deg. Laborious lapping and 
grinding are climinated by this design, which normally is 
used for pumping liquids of low viscosity, such as water, kero- 
sene, or light oils. Ball-type valves are used for liquids hav- 
ing viscosities exceeding 100 centipoises and for slurrics, The 
valve seats have sharp edges and are fabricated from type 410 
or 416 heat-treated steel with a Brinell hardness of about 350. 
The balls usually are 4 to 6 per cent chrome steel and also are 
hardened. Coal-oil slurries (35 to 45 per cent of coal) at pres- 
sures of 3500 psi have been handled with no valve leakage or 
plugging. Erosion of valve seats was avoided because of low 
velocities through the port openings. 


SUITABLE PUMP DESIGN 


The pump design used at these laboratories for a wide variety 


of materials is shown in Fig. 1. This particular pump has pop 
pet valves. Both ball and poppet valves are shown in Fig. 2. 
Such pumps have been used for flow rates of 10 to 30 lb per hr in 
pilot-plant work and, by decreasing the rod size, have been 
adapted for bench-scale units requiring flow rates of 40 to 200 
cc per hr. The liquids pumped have varied from water to oil 
slurries containing 50 per cent of powdered coal and heavy oils 
with viscosities of over 10,000 Engler seconds at 240 F. The 
pump head is drilled for steam heating. 

Fig. 3 indicates the general piping arrangement used at the 
Bruceton laboratories. It is believed that this scheme ade- 
quately protects personnel and equipment. The use of a low 
pressure safety valve on the suction side of the unit may secm 
unnecessary at first, but low-pressure piping can be pressurized 
owing to a faulty suction check valve. A high-pressure safety 
valve between the pump outlet and the first shutoff valve is 
considered mandatory on positive-displacement pumps. It is 
extremely important to install a safety valve directly in the 
pump head when handling slurries; use of piping between 
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safety valve and pump is unsafe in such a case. With slurrics, 
stagnant lines to safety valves usually become plugged and 
thus render the valves inactive. Equipment failures from this 
source have caused considerable expense and loss of time 
Operators should be well grounded in the theory of pump opera 
tion and trained by alert supervisors. Emphasis should be 
placed on the consequences of operating against a dead end 
Hand pumps have been useful for demonstrating incompress1 
bility to subprofessional employees 


MAINTENANCE PROCEDURE 


Proper design, installation, and operation must be supple- 
mented by adequate maintenance to insur successful exper? 
ments. At the Burcau, all pertinent maintenance dutics are 
scheduled, and inspections are carried out routinely. Packings 
are replaced after 500 to 2000 hr of service, depending upon the 
severity of operations. When used with clean liquids, valves 


are replaced every 1000 hr, regardless of their conditions 
When used with slurries, valves are replaced at the conclusion 
of cach run 


Pump rods are examined for corrosion or wear 
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every 2000 hr. With planned maintenance, nothing is left to 
memory, and longer and less troublesome runs are possible 

The slurry-pump design of the pilot plant may be compared 
with the large-scale equipment in use at the Bureau's demonstra- 
tion plant for coal hydrogenation.* There, the rod alignment of 
commercial pumps had to be improved; suitable lubrication 
of the packing was necessary; mushroom wing-type valves were 
replaced by ball-check valves; and the plunger finish had to 
be improved. The close similarity of the problems encountered 
in the laboratory and in the plant illustrates the importance of 
mechanical development on the pilot-plant scale 


Combustion Studies 


TECHNICAL report released recently by the U.S. Bureau 
of Mines of the Department of the Interior contains highly 

accurate, basic information valuable for designers of jet engines, 
rockets, and ramjets 

The report, which covers studies in Pittsburgh on the com 
bustion of methane-air and propane-air mixtures, is part of a 
research program being handled by the Bureau at the request 
of the Department of Defense. It tells what results might be 
expected when various mixtures of methanc-air and propane-air 
fuels are used under different temperatures and at constant 
pressure 

Although the studies were made specifically for the armed 
forces, some of the findings probably will be helpful to de- 
signers of commercial equipment, such as gas turbines, furnaces, 
and other devices using natural gas mixtures 

The publication presents in detail the methods of calculation 
employed and tabulates the temperatures of methane-air and 
propane-air flames at atmospheric pressure 

A free copy of the publication, ‘Report of Investigations 
4938--The Thermodynamics of Combustion Gases: Tem- 
peratures of Methane-Air and Propane-Air Flames at Atmo- 
spheric Pressure,"” can be obtained from the Publications 
Distribution Section, Bureau of Mines, 4800 Forbes Street, 
Pittsburgh 13, Pa 


3 "Design and Development of High-Pressure Injection Pumps for 
Hydrogenation Service,"’ by J. T. Donovan, B. H. Leonard, and J. A. 
Markovits, Paper 51—A-71, presented at the Annual Meeting, Atlantic 
City, N. J., November 25-30, 1951, of Tae American Society or Ma- 
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AUTOMATIC PRODUCTION 


By H. L. WADDELL 


EDITOR, FACTORY MANAGEMENT AND MAINTENANCE, NEW YORK, N. Y 


EFORE we can accurately assess our progress in auto- 
matic production—or automation—it is necessary to 
know just what we mean by automation. For industry, 

at least, automation is a rather new word, and different people 
use it to mean many different things. 

The Ford Motor Company is generally credited with a 
“reintroduction’’ of the word in its new industrial connota- 
tion; the integration of process machinery with automatic 
matcrials-handling equipment. 

Even that definition may be interpreted in a very broad or ina 
very narrow sense. Some people think that a jet of compressed 
air to remove small parts from a blanking press is an example of 
automation. Others believe that anything short of a factory 
that will keep running smoothly without any employees is not 
true automation 

There can be no doubt that the factory which will run ad 
infinitum without human intervention is an example of automa- 
tion. But it’s hardly a practical basis for a definition. There 
are few, if any, factories that would meet such a definition 
today—and there is not likely to be any great number of them 
for many years to come 

But, since our purpose is to Measure progress, we May reason- 
ably accept this as the ultimate in automation. We may then 
examine our present situation to determine these things: 


1 The mechanical requirements of ultimate automation 
2 The managerial requirements of ultimate automation 
3 The socio-economic requirements of ultimate automation 


In cach case, we can quite readily establish where we stand 
today in relation to fulfillment of the requirements for ulti- 


mate automation. Somewhat less readily identified—and 
certainly more difficult to evaluate in terms of their implica- 
tions for the future—are those factors which will tend to pro- 
mote, and those factors which will tend to impede, our progress 
toward fulfillment of the requirements for ultimate automation. 

Finally, it is desirable to examine the basic concept of ulti- 
mate automation, and suggest anew pattern of intellectual orien- 
tation toward the application of the techniques of automation. 


MECHANICAL REQUIREMENTS OF ULTIMATE AUTOMATION 


Ultimate automation, as we have defined it, catls for unin- 
terrupted manufacture of acceptable products without human 
intervention. To meet that specification on a factory-wide 
basis, we must first apply ultimate automation to the invididual 
processes in the plant. Then we must integrate them in a 
co-ordinated system. Finally, we must apply a single over- 
riding control. Of course, there may be several intermediate 
layers instead of just one. Schematically, the resulting control 
pattern will look very much like a company organization chart. 
Depending on the complexity of the processes involved, it 


Contributed by the Management, Industrial Instruments and Regu- 
lators, Materials Handling, Safety, and Production Engineering Divi- 
sions, and Junior Committee, and presented at the Annual Meeting, 
New York, N. Y., November 30—-December 5, 1952, of Taz American 
Society or Mecuanicat ENGINEERS. 


may look like the chart of a one-plant small company; or 
it may look like the chart of a multiplant, multidivision, indus- 
trial giant 

At each stage, the required elements of control are the same; 
a closed-loop or feedback system is needed. 

The commonest form of feedback system is, of course, the 
human being. He can ‘‘sense,"’ through sight, feel, and so 
forth, what is going on. In his memory, he can store up infor- 
mation on optimum conditions in terms of his senses, When 
there is a difference between what is going on and what should 
be going on, his nervous system puts his muscles to work to 
effect a correction in the process 

Now, it’s when the human being comes to making a correc- 
tion in the process that we have to examine two possible ap- 
proaches. Someone may have told him: “If the process error 
is exactly so-and-so, take thus-and-such action.’’ That's 
simple. And if that’s all that’s required, then the entire feed- 
back control can be provided mechanically 

But what if the specific process error has not been anticipated? 
At this point, our human being must begin to use his powers of 
reason and judgment. He faces an ‘‘original problem,"’ and he 
must figure out an ‘‘original solution."’ 

This is beyond the present limit of ‘‘mechanical brains,"’ 
and hence represents the present limit of feedback control and 
of automation, 

Let us be very clear as to just what is meant by ‘‘original 
problems."’ The mere fact that one problem involves different 
numbers from the preceding one does not make it original. 
Then the ‘‘method”’ of solving the two problems will be identi- 
cal: no “‘ingenuity’’ is required. For that matter, a case 
probably can be made out for the proposition that there is no 
such thing as an ‘‘original problem."’ But any problem is 
‘original’ to a control system or to a mechanical brain unless 
it has been specifically anticipated, and the “‘instructions’’ 
for its solution engineered into the equipment. 

Probably it would be possible to build a control device that 
would anticipate every possible process condition. As a 
practical matter, we know that somewhere a point is reached 
beyond which it is cheaper to employ human agents. At the 
moment, of course, the shoe is on the other foot. For most 
industrial applications, the cost of ultimate automation is 
high—very high—in relation to the present cost of human 
labor. 

As a consequence, we see automation applied today primarily 
in two situations: 


1 Where the ‘type of human labor required"’ is such that an 
adequate supply docs not exist—at any price. Such applica- 
tions are generally in connection with enginecring, research, 
and design problems, rather than production processes. The 
mechanical elements of the problem-solving apparatus 
involved in the two situations are, however, identical. 

2 Where the “‘nature of the process’’ is such that it is liter- 
ally impossible for human beings to exercise adequate super- 
vision and control. Production of radioisotopes and petro- 
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leum refining are, perhaps, outstanding examples of such large- 
scale operations. Small-scale illustrations exist everywhere— 
starting at home with the escape valve on mother's pressure 
cooker and extending to the radar-controlled all-weather 
interceptor plane. 


A third, and rapidly growing, arca of applications of automa- 
tion is where the quality requirements of the end product are 
tight. Maintaining fine tolerances—whether in size, weight, 
finish, chemical properties, or any other process variable— 
is a job for which feedback control is admirably suited. And 
it is here that automation shows to its greatest economic 
advantage. 

No longer do we have a simple question of a high-priced 
piece of control equipment paying for itself solely by ‘‘eliminat- 
ing’ a worker or even several workers. By maintaining quality 
standards, the control equipment is now saving also the cost of 
scrapped material, the cost of rework, the cost of the extra 
equipment needed to produce ten units to get five good ones, 
and all of the overhead costs which are incurred in making 
bad units as well as in making good ones. The result is to 
bring automation not only within the realm of economic 
feasibility, but to make it almost a necessity for companies 
that must maintain tight quality standards in a competitive 
market. This is particularly true when the nature of the 
process involved is such that the control mechanism need be 
engineered to anticipate changes in relatively few process 
variables. 

This, it would seem, is the big opportunity for automation 
in the near future. It is the area in which the economics of 
automation are most favorable, or at least most readily demon- 
strable—and right at the moment demonstrability is the biggest 
stumbling block to automation 


MANAGERIAL REQUIREMENTS OF ULTIMATE AUTOMATION 


The prime requirement of management if we are to have ulti- 
mate automation is that management become convinced that 
it is an economically sound investment. Most managements 
are not yet so convinced. 

The dollar cost of labor has risen so sharply in the past 20 
years that management today is emphasizing reductions in 
labor cost almost to the exclusion of everything else. This 
is bringing a twofold result: 


1 Substitution of machines for muscle jobs (which in itself 
is not automation) is increasing the demand for skilled workers 
and technicians, in proportion to our total work force, to the 
point where a ‘‘shortage of skills’’ is becoming one of our most 
acute problems. To a certain extent, it’s a case of feedback 
control acting as a self-governor on unbalanced changes in 
demands for special types of labor. 

2 Despite full employment in all but a few industries, some 
labor unions are beginning to protest against the advent of 
new machines that create ‘‘technological unemployment."’ 
More will be said about this later; it’s enough to say here 
that management persistence in viewing automation as a 
‘laborsaving™’ device is encouraging such attitudes by unions 
It is somewhat ironic that the economic basis on which auto- 
mation cannot alone succeed is the basis upon which it is most 
criticized. 


But even where management is willing to look beyond possi- 
ble laborsaving and assess the larger advantages of automa 
tion, many managers still remain unconvinced. Perhaps the 
most common complaint is this: 

“These machines are so complicated I'd need a whole college 
full of engineering professors just to keep fixing all the things 
that go wrong. I know—you can put automatic monitors on 


automatic controls, but that’s just one more piece of equipment 
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to break down. I'd be bankrupt just from the maintenance 


cost." 

That just plain isn't so. To be sure, automation will make 
maintenance more difficult. Higher skills, better organization, 
and—above all—more preventive maintenance will be needed. 
But the burden won't be killing. 

For proof, management has only to look at the petroleum 
industry. It’s highly automatic. Its maintenance problems 
are tremendously complicated. But its total labor cost as 
a percentage of sales is the lowest of any major industry in 
the history of the world. 

This result has been achieved by concentrating on the reduc- 
tion of total cost; and never mind which pocket the money 
comes from. 

Let us take an example. The author knows of a chemical 
plant that had just about 1000 employees five years ago. The 
management decided on a complete modernization, plus a 50 per 
cent expansion in capacity. Today, the plant has almost 
exactly the same number of employees. But instead of 700 
production workers and 300 maintenance men, there are now 
about 550 production workers and 450 maintenance men. 

Despite far more complicated processes, machinery, and 
controls, the number of maintenance man-hours per unit of 
product has remained almost constant; actually, there has been 
a slight drop, because current production is more like 60 per 
cent above the old capacity. 

Is the management of that plant worried because maintenance 
now “‘eats up’’ 45 per cent of total wages, instead of the 30 
per cent previously? Not a bit. Because, despite a 35 per 
cent rise in hourly wage rates, and a 50 per cent increase in the 
cost of raw materials, this company's unit cost today is substan- 
tially lower than it was five years ago. 

A little quick arithmetic will disclose that the total man- 
hours per unit dropped only about one third. That's not 
enough to offset the jump in hourly rates plus increased mate- 
rial costs. And that is precisely the point. The company figures 
that for every dollar saved by reducing the man-hour content of 
each unit, it saved at least three dollars through less production 
of substandard material, fewer customer complaints, better 
utilization of equipment, and elimination of overhead on 
““nonsalable’’ production. 

There is one more ‘‘attitude’’ which will be required of 
management before we reach ultimate automation. This is a 
realization that automation is possible; that the nature of many 
processes and operations do not preclude automation. 

The technical know-how of automation exists. The only 
question remaining for management is whether it is economically 
justified in a specific instance, and whether management is 
prepared to make certain ‘‘collateral changes’ that will be 
necessary if the full benefit is to be gained. These collateral 
changes include a willingness to overhaul the very structure of 
management itself, because the typical management heirarchy 
we know today does not lend itself to supervision of an enter- 
prise which has reached—or is approaching—ultimate auto- 
mation 

The “‘line’’ organization of management we have today will 
be too slow and cumbersome. It provides for specialists, but 
it does not put them where they will be required by automa- 
tion; it breaks up specialties into units or cells, instead of co- 
ordinating specialties as closely welded smoothly function- 
ing teams. Further, the “‘line’’ organization breeds men who 
are equipped to manage a particular specialty; not men who 
are adept at co-ordinating the activities of specialists in many 
different fields. 

We are fast approaching the time when the engineering 
executive—and very likely the top executive—will be an 
engineering ‘‘generalist."" That is, he will be a specialist in 





Marcu, 1953 


administration with enough background in many phases of 
engineering to be able to understand and work with engineer- 
ing specialists in virtually every field. 

This will pose a tricky problem for the management trying 
to develop future leaders: If an assignment as an engineering 
specialist is not the proper training ground for the future execu- 
tive, what is? The problem will be one of spotting potential 
engineering generalists early enough to be able to move them 
around and thus prevent their becoming overly specialized. 
(Perhaps a mechanical “‘brain’’ can be developed to provide an 
infallible answer to this problem!) 

The need for more specialization, higher skills, virtually a 
new kind of management organization takes us right over into 
the third area we want to examine. 


SOCIO-ECONOMIC REQUIREMENTS OF ULTIMATE AUTOMATION 


The question on almost everyone's lips seems to be this: 
“Will automation cause a disastrous economic revolution?’ 

Dr. Norbert Wiener of M.I.T. has said that the advent of 
electronic brains in industry will cause widespread unemploy- 
ment Some people have estimated that the unemployment 
figure will run as high as 20 million. In the 1930's we saw the 
havoc wrought by 12,000,000 unemployed. The prospect of 
nearly twice that many out of work is not pleasant. 

Now, the electronic brains of which Dr. Wiener speaks will 
not, of themselves, do any work. But they can become the 
control which makes practical the operation of the automation 
devices we have been discussing. The fact that the word 
mechanical is used by the author in connection with automatic 
control does not imply that he is not talking about electronic 
devices. ‘‘Mechanical’’ has been used merely as a convenient 
term to include mechanical, electrical, electromechanical, 
electronic, hydraulic, pneumatic, sonic, atomic, or any other 
medium of power transmission which can be made to convey 
intelligence. 

The author disagrees with those who believe that automation 
will foster an economic cataclysm. 

It is thought that continuation of two well-established 
historical trends, plus the existence of a very inefficient distri- 
bution system, will prevent it. Let's look at the last item 
first: 

The apparently simple act of moving goods from the hands 
of the producer to the hands of the ultimate consumer is 
tremendously complicated, and places an almost fantastic 
drain on our manpower. Well over 2,000,000 people are 
employed full-time in long-distance moving of goods by rail, 
truck, boat, barge, pipe, and plant (and that figure is adjusted 
to make allowance for carriers that do double duty in moving 
passengers, whom we're not talking about). To that you must 
add all the people engaged in making local deliveries—from 
the retailer, warchouse, storage point, or depot to the indi- 
vidual consumer. 

Then we have all the people engaged in running the retail 
and wholesale establishments themselves. Even if automa- 
tion devices displaced all the bookkeepers and accountants, 
the figure would still exceed 5,000,000. 

The list goes on almost endlessly. Then we have all the 
people engaged in providing personal services and entertain- 
ment—and the people who run hotels and motels, apartments, 
and restaurants. 

Actually, we get a better perspective on the preblem if we 
look at it from the other end. Production employment in 
manufacturing today is about 12,500,000—up about 4,000,000 
from 1939. Yet our total employment since 1939 has risen 
from 45,000,000 to roughly 62,500,000—a gain of more than 
17,000,000. In other words, in absolute numbers, we have had 
to add to our total employment at four times the rate we have 
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had to add to our manufacturing employment in order to pro- 
duce and distribute the present supply of goods. 

Certainly the advent of automation is going to mean lower 
costs—that's the simple basis on which businessmen are buying 
or not buying new equipment. And those lower costs will 
mean more real purchasing power and therefore more goods 
produced—either through lower prices, or higher wages, or 
both. It’s an “‘economic feedback control." 

If ultimate automation of every major factory were to arrive 
in a short span of time, the dislocations would certainly be 
serious. But it’s obvious that ultimate automation will not 
take place in every company on the same day—or the same year. 
So it can be expected with confidence that the ‘economic 
feedback control’ within our competitive system will prevent 
major dislocations. We can, of course, mismanage ourselves into 
economic trouble, but the real cause won't be automation. 

There are two other elements-—historical trends, so-called 
that will tend to keep the economy on an even keel as automa- 
tion progresses: 


1 With only occasional temporary setbacks, America has 
had a continually rising standard of living. As the trend con 
tinues, we will consume more goods per person. That, com- 
bined with a rising population, will provide a market physically 
capable of consuming virtually anything and everything even 
ultimate automation can produce. 

2 Apart from two world wars and the present cold war, the 
work week has been getting progressively shorter. It was 
artificially shortened during the depression of the thirties, but 
after a rise in the second world war was back to less than 40 
hours by 1950. Even today, it is little more than 40 hours, 
compared with 68 hours back in 1875, and over 50 hours a 
mere quarter-century ago. 


As automation takes hold, a shortened work week will 
mean relatively little in the manufacturing industries. 


But 
just a slight drop in the work week in other industries will 
bring a sharp rise in the demand for workers. There is little 
on the horizon that promises to bring marked reductions in the 
aumber of man-hours required by nonmanufacturing industrics 
(agriculture, however, may be a marked exception to that 
generalization). 

An additional factor that will begin to play a definite part 
within the next decade is the growing number of pension 
plans with enforced retirement at age 65. That will tend to 
take people out of the job market. But it will be a mixed 
blessing, because pension status will mean a substantial reduc- 
tion in purchasing power for most of these people. 

At the other end of the age spectrum of the population, we 
find young people staying in school for more years. That 
means a smaller percentage of the total population who are 
job seckers. And the trend toward longer schooling will be 
accelerated not only by the socially inspired growth of univer- 
sal education, but also by the demands of higher skill and higher 
education by industry. 

Although it is a politically unpopular thing—for any party 
the possibility of a universal military training law that would 
further delay entry of youngsters into the labor force by 18 
to 36 months is not yet to be discounted entirely 

All of these factors would tend to lessen any dislocating 
consequences of aucomation 

This all] leads to the question: ‘Well, what are we waiting 
for? You've said that there are no mechanical limits on auto- 
mation; that there are many places where it is economically 
feasible; and that it won't cause disastrous technological 
unemployment. Why aren't people doing it?” 

Perhaps the largest single answer to that question is a lack 
of realization that it can be done. 
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This lack of understanding is most pronounced among the 
men who manage industries making discrete units; that is, 
individual and distinct things such as machinery or machinery 
parts, utensils, and the like. ; 

What keeps engineers and managers in the discrete-unit 
industries from making faster progress toward automatic pro- 
duction is a failure to conceive of their whole manufacturing 
process for things as essentially the same as the continuous flow 
of the chemical or petroleum industrics. For example, they 
should remember that 50 years ago the chemical and oil indus- 
tries, that we think of naturally today as continuous, were 
using strictly batch processes to turn out barrelfuls. 

A specific example will make the point. Take powdered 
sulphur and liquid latex. We regard them as flow materials. 
But what happens if we look at them closely? The powdered 
sulphur is seen to be fine, individual grains of sulphur. And 
under an electron microscope, we can actually see the individual 
molecules in the latex. Now, these flow materials are really 
nothing but a great many things, or discrete units. To be 
sure, the discrete units are very small, and they are all identical 
But they are nonetheless discrete units. 

At this point, let's take a look at what we do to these things, 
in terms of manufacturing processes. To the latex, we add 
carbon black and some other chemical ingredients to make 
rubber. And that rubber, when viewed under an electron 
microscope, still has the same essential type of structure as the 
liquid latex—identifiable individual molecules. Only now 
the molecules are shaped somewhat differently and more widely 
separated by the presence of the fine particles of carbon black 

To a certain extent, what has taken place is analogous to a 
forging operation. We have changed the shape of the thing 
we were working with. And then we have inserted some shims 
between the forgings when we stacked them up for storage. 

Now let's add the powdered sulphur. Process heat breaks 
up the sulphur into individual molecules. These, in effect, 
reach out and grab the rubber molecules, and hold them to- 
gether in a tight bond. The rubber is now vulcanized, and it 
won't come apart except under extreme pressure, 

Is that analogous to a manufacturing operation? It would 
seem to be, if we simply adjust our perspective to get both into 
the same scale. 

The sulphur is nothing more or less than the welding rod, 
used to weld the forgings together. 

Now let's take a look at another example. The giant cata- 
lytic crackers in the petroleum business are perhaps the most 
heavily instrumentized pieces of process equipment in the 
world. 

But let's forget for a moment just how the cat cracker is 
used. Let's sce if we can't define in the simplest and broadest 
possible terms just what it does. The function of the catalyst 
is to cause a material with which it comes in contact to “‘crack"’ 
into two identifiable and separable materials without itself 
being changed. To be sure, the catalyst in a cracker does 
sustain some ‘‘wear,"’ but that is only because it’s not a per- 
fect catalyst; wear is not part of its intended function. 

But isn't this also a good description of the function of a 
machine tool? The bit on the tool is the ‘‘catalyst’’ that 
separates one material—the raw stock—into two identifiable 
and separable matcrials—the chips or turnings and the finished 
stock. 

To complete the analogy, some wear occurs on the tool bit 
but only because it isn't perfect, and not because we want it 
to wear. 

Furthermore, has the reader ever seen a photograph made 
through a microscope of what happens at the point of contact 
between a tool bit and the work surface? The bit doesn't 
really ‘‘cut’’ the material away, as suggested by the name cut- 
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ting tools; it actually ‘‘cracks’’ the chip off the raw stock. 

If we can make ‘'cat-cracking ‘‘automatic in the oil industry, 
can't we do the same in the metalworking industry? We 
can if we realize that we can. After all, we've really done the 
harder-to-conceive job first in this matter of automatic produc- 
tion. We've engineered the automatic assembly of atoms we 
can’t see before we've made comparable progress in automatic 
assembly of nuts and bolts and pieces of metal. 

But it is believed the big turn has come in industrial thinking. 
The conception of automaticity and flow-processing in making 
““things"’ is fast gaining acceptance in industries and among man- 
agements where it was considered impractical only a few years 
ago. Furthermore, economic and social forces are working 
strongly in favor of automation 

The result is almost certain to be an era of rapid evolution 
and progress toward the highly automatic plant—the factory 
in which mechanization will supplant not only men’s and 
women's muscle power, but also their routinized sensory 
perception 


Automation 


HAT many of our nation’s factories will some day be 

automatically controlled is a probability, if not certainty, 
which American industry must recognize and anticipate. This 
observation is made by the Council for Technological Advance- 
ment in a report on ‘Automatic Control and The Automatic 
Factory,’’ one in a series of reports on economic and tech- 
nological advancement in the United States. The Council is 
affiliated with the Machinery and Allied Products Institute. 

The Council points out that major advances of far-reaching 
importance have been made recently in the development and 
use of automatic control. Present application is widespread 
and involves a growing diversity of control instruments. The 
applications of automatic control to such processing variables 
as pressure, temperature, flow, and level has already been 
transformed from laboratory experimentation into practical 
mass production. The numerically controlled milling machine 
undoubtedly foreshadows further applications in the metal- 
working industrics. The application of devices which record 
measurements and perform the function of control are likewise 
steps toward the automatic or semiautomatic factory of the 
future, the report states. 

Tomorrow's automatically controlled machines, according 
to the report, will be “‘guided without human intervention in 
response to a series of instructions previously recorded in 
numerical code on such media as cards, paper tape, magnetic 


tape, or film. 
The Council points out that there has always been a need in 


short-run production industries for flexible machines capable of 
manufacturing small quantities of several different parts at 
low cost, as opposed to special-purpose machines used in mass- 
production industries that are designed to produce a single or 
relatively few parts. Numerically controlled machines, it is 
stated, give great promise of breaking this bottleneck. 

As presently envisioned by the Council, the principal benefits 
of automatic control to our nation’s production will be 
(1) less down time of productive facilities since machines will 
be switched from one job te another without the need of 
making costly, cime-consuming mechanical adjustments, 
(2) less work in process will be spoiled, and (3) production 
per worker will increase, which, in the final analysis, is the 
only way the United States, as a nation, can raise its standard 
of living. 

Copies of ‘Automatic Control and The Automatic Factory” 
may be obtained by writing the Council for Technological 
Advancement, 120 South La Salle Street, Chicago 3, Ill. 
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HE Great Period described in chapter 6 which covered the 

recognition of fusion welding and the enlargement and 

clarification of many sections of the Code led at once to 
improvements in the first rules for fusion welding and ad 
justments of paragraphs of one section and even between the 
different sections of the Code. The revisions made at eight of 
the nine committee meetings of 1932 resulted in the 1932 
editions of Section IV, Low-Pressure Heating Boilers, Section 
VII. Rules for Care of Power Boilers, and Section VIII, the 
Unfired Pressure Vessel Code, by means of addenda approved 
by the ASME Council. These revisions and those of the eight 
sessions of 1933 enabled the Boiler Code Committee to issue the 
1933 editions of Section I, Power Boilers; Section Il, Material 
Specifications; and Section VII, Rules for Care. In 1935 the 
many revisions made during the four years resulted in new sec 
tions as well as a single volume of 609 pages and an Index of 30 
additional pages which covered all the sections of the Code. 

During this period the minutes of the Committee show that 
on an average at least one Special Committee was appointed at 
each session of the Boiler Code Committee to formulate a reply 
or to rephrase one, to decide on some action, or to ascertain 
needed data. Throughout the period, as well as those of 
earlier and later years, the Executive Committee, under the 
chairmanship of Dr. D. S. Jacobus, decided many questions 
referred to it and made many suggestions for Committee action 
or procedure, The accessibility of the members of the Execu- 
tive Committee, their interest in the work of the Boiler Code, 
and thcir knowledge, together with the efficiency and devo 
tion of the Acting Secretary, Miss M. Jurist, made the work of 
the Boiler Code Committee possible and effective at all times 
of emergency. 

During the four years 1932-1935 the Committee held nine 
meetings per year with an average attendance of 13 committee 
members, 3 members of the Conference Committee, 5 non- 
code members of Subcommittees, and guests. One 
hundred and twelve new cases were listed, Cases Nos. ‘705 to 
No. 811, an average of 28 per year 

The addenda to the editions of the Code Sections will now 
be discussed and then some of the Committee activities which 
produced the changes will be reported 


seven 


1932 EDITIONS, 
SECTION VIII, UNFIRED PRESSURE VESSELS 


The 1932 edition of Section VIII, Unfired Pressure Vessels, 
contained in Par. U-1 a new description of the vessels to which 
the section should apply and also stated that the specific pro 
visions of Section I of the Cod: should be mandatory where no 
definite rules of construction were to be found in Section VIII 
Some additions were made regarding the marking of safety 
valves, and Par. U-12 now provided that other materials than 
those specified might be submitted for consideration whenever 
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such material became available in the development of the art 
of pressure-vessel construction. This provision was also 
made in Par. U-71 (c) as in the 1931 edition. 

The need of an x-ray examination of the joint between a dome 
flange and the vessel was climinated in cases where the welding 
was in accordance with the rules applying to the particular 
class of vessel to which the dome was attached. The rein 
forcement of openings in dished heads of a segment of a sphere 
was to be formed in accordance with the new rules of Par 
U-59, which considered the head as a shell of the diameter of 
the head, and new rules were given for the size of openings 
which needed no reinforcement. These rules had been pre 
pared by the Specia! Committee on Unreinforced Openings. 

Par. U-59, Nozzle Openings, was reworded, enlarged, and 
contained portions of other paragraphs of the 1931 edition 
New charts replaced old formulas for the size of unreinforced 
openings. New divisions on expanded connections, studded 
connections, reinforced openings, riveted connections, forge- 
welded connections, fusion-welded connections, and brazing 
were found in Par. U-59 as well as new figures for nozzle 
fittings and a rearranged and more extensive illustration of some 
acceptable types of fusion-welded nozzle connections. 

The portion, General Requirements, now provided for the 
permanent marking of each vessel of plates less than '/, in 
thick in some permanent form to identify the heat from which 
the sheet ha! been rolled. Par. U-66 on stamping was en 
larged., 

The portion, Rules for the Fusion Process of Welding, was 
changed in only a few places. When several vessels were 
welded in succession using metal within a range of '/4 in., each 
200 ft of longitudinal and circumferential seam might be con 
sidered as the equivalent of one vessel and only the test plates 
required by the two earlier sections had to be made, provided 
they were welded in the same way as the joints in question 
The value of the working stress (§ X E) of the third class of 
vessels was given as 5600 psi for thickness of plate less than 
'/, in. and for '/, to 4/s in. as 7000 psi. 

The Rules for Forge Welding were changed to allow firebox 
quality steel to be welded and provided that stress-relieving be 
done according to an earlier Par. U-76. The Rules for Brazing 
were changed to increase the maximum working stress (Sf & E 
to 9990 psi from 8550 psi. 

All material specifications of this section in the 1931 edition 
were transferred from Section VIIT to Section II and all refer 
ences to materials in this section were made by the specification 
numbers of Section IT of the Code 

The Appendix now contained, Pars. UA-1 to UA-8, Standard 
Practice for Making Hydrostatic Tests to Determine the Maxi- 
mum Working Pressure and seven new pages of samples of 
methods, Computations of Openings in Shells, Pars. UA-10 
to UA-15. Fig. UA-1 giving four forms of nozzles and one 
forged bushing to be welded were added for these computations 

This section was signed by E. R. Fish,' chairman, C. A 
Adams, W. H. Bochm,' C. E. Bronson,'! R. E. Cecil,! Paul 
Diserens, A. W. Limot, Jr., H. S. Smith, and D. B. Wesstrom 


1 Member of Boiler Code Committee. 
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Messrs. Adams, Limot, Smith, and Wesstrom had been 
added to the Committee. 


SECTION IV, LOW-PRESSURE HEATING BOILERS 


The 1932 edition of Section IV, Low-Pressure Heating Boilers, 
contained only minor changes and rewordings. Par. H-35 
provided that only where the external width exceeded 36 in. 
on a wet-bottom type of boiler must there be not less than 12 in 
between the bottom of the boiler and the floor line. When the 
width is 36 in. or less the distance should not be less than 6 in. 
and when the wet bottom was not further from the outer edge 
than 12 in. this was reduced to not less than 4 in. An addi- 
tion to Par. H-66 provided for shop inspection of boilers 
fabricated by fusion welding to be conducted by qualified in- 
spectors during construction and after completion. The ma- 
terial specifications appearing in the 1931 edition of Section IV 
were transferred to Section I], Material Specifications. 

This revision was signed by Frank B. Howell,' chairman, 
W. H. Bochm,' Charles E. Gorton,' F. W. Herendeen, J. W. 
Lockett, M. F. Moore,! W. E. Stark, and J. W. Turner. 

Messrs. Herendeen and Lockett were new members and W. 
A. Nevin had resigned. 


SECTION VII, RULES FOR CARE OF POWER BOILERS 


The 1932 edition of Section VII, Suggested Rules for Care of 
Power Boilers, was the same as that of 1927 except for the 
change in Par. CA-5 dealing with caustic embrittlement. It 
will be recalled that in the first draft of the Rules, objections 
to Par. CA-5 by one water-conditioning company were so 
strenuous that Par. CA-5 was altered in the first printing in 
1927. The data now collected by the Subcommittee showed 
so clearly the phenomenon called caustic embrittlement that 
a revision was prepared which included a description of inter- 
crystalline cracks occurring only in joints and seams where dis- 
solved solids of the boiler water might be great. These cracks 
were generally attributed to the effect of caustic soda on the 
highly stressed metal. Then followed instructions for pre- 
venting embrittlement. Reference was made to Bulletin No. 
216 of the Engineering Experiment Station, University of 
Illinois; ‘‘Embrittlement in Boilers,’’ 1930. Although the 
suggested revision to the 1927 edition was presented in 1931 
it was not acted upon until it was again presented on Feb. 19, 
1932. This Section VII contained Pars. C-1 to C-341 (66 pages) 
and an appendix, Par. CA-1 to CA-27 (14 pages) with the same 
titles as in the 1927 edition. 

It was signed by F. M. Gibson, chairman, V. M. Frost,'J. R. 
Gill, J. L. Hunter, H. J. Kerr, W. H. Larkin, Jr., S. T. Powell, 
Cyrus W. Rice, H. J. Scott, N. Stahl and F. G. Straub. 

Messrs. Hunter, Kerr, Powell, and Straub were new members 
E. G. Bailey, W. S. Deman, J. W. Hays, and J. S. Shoemaker had 
resigned and S. F. Jeter had died. 


EDITION OF 1933 


Section I, Power Boilers, Section II, Material Specifications, 
the Appendix, and Section VI, Rules for Inspection of Materials 
and Steam Boilers, were published in one volume from addenda 
issued since their last printing. These made a book of 314 
pages of which 22 constituted the index. 

The only change made in Section VI was the new Par. I-61 
calling for inspection reports on forms given at the end of <he 
section. Form A was to be used upon the first interna! inspec- 
tion of any boiler by all inspectors and thereafter Form B was 
to be used for subsequent external inspection and Form C for 
subsequent internal inspection by all inspectors unless changes 
and repairs warranted the filing of anew FormAreport. There 
were 28 lines of data to be filled in on Form A, 14 on Form B, 
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and 17 on FormC. The inspector was to certify Forms A and 
C, while the signature only was required on Form B. These 
data were sufficient to check the fulfillment of Code require- 
ments and to give the history and ownership of the vessel. 

The Subcommittee on Inspection was composed of C. A. 
Collins, chairman, S. H. Barnum, L. E. Connelly, C. E. Gorton,' 
F. W. Herendeen, and James Partington.! 

Section II was brought into agreement with changes made in 
the latest ASTM Specifications since 1921, and Specification 
S-25 for Open-Hearth Iron Plates which was added had been 
approved in 1930. 

The principal changes in the 1933 edition of Section I, Power 
Boilers, were: permission to use steel pipe of S-18 or stecl 
tubes of S-17 for boiler drums; a table of the working stresses 
in steam piping of the various materials of Section II when 
used at different temperatures and its use in a new formula for 
the working pressure in steam pipe. The table for the working 
pressure of copper tubes for fire-tube or water-tube boilers was 
new. Additions and changes were made in Par. P-102(#) 
Nondestructive Tests. 

These changes in Par. P-102(#) covered increase of metal 
thickness to be x-rayed from 2'/, in. to 4'/, in. Any manu- 
facturer desiring to weld a thickness greater than 4'/, in. must 
first demonstrate that he had produced sound welds in plates 
not less than 31/2 in. thickness. Gamma rays as well as x rays 
were permitted for making radiographs. The use of thickness 
gages or penetrameters for detecting flaws or defects of a 
thickness equal to or greater than 2 per cent of the thickness of 
the weld was described. This revision also gave the method 
of determining the position of the film relative to the face of 
the weld dependent on the position of the source of radiation 
Identification markers, data needed by the inspectors, and the 
requirements for satisfactory welds were covered in detail. 
It was required that the markers should be of such form and so 
placed that measurements from the radiographs could be used 
to locate defects. 

In addition to these changes, words, clauses, or even para 
graphs were inserted to make the rules clearer or to care for the 
interpretation given in the replies to the inquiries of cases. 

This edition of Section I was signed by the Boiler Code 
Committee, including R. E. Cecil, and A. C. Weigel as new 
members. E. F. Miller and F. W. Dean, former members, 
became honorary members, on Oct. 22, 1932. Le Roy Mikels 
resigned in January, 1931. Maine and the District of Columbia 
had approved the Boiler Code while the names of Missouri 
and Evanston, IIll., were omitted, so that the list of the Con- 
ference Committee now contained 36 names. 

The 1933 edition of Section VII, Suggested Rules for the 
Care of Power Boilers, was a reprint of the 1932 edition with 
the same members of the Subcommittee. 


EDITION OF 1934 


Although an edition of Section VIII, Unfired Pressure 
Vessels, had been issued in 1932, some experiments and studies 
extending over several years had been completed by 1934 and an 
edition of that year was published to make the results available 
to industry and the profession. These were the new Rules for 
Flat Heads, Rules for Vessels Subjected to External Pressure, 
and Rules for Bolted Flanged Connections. 

Some of the other changes were as follows: the requirement 
for rivet tension of not more than 7200 psi for the connection of 
manhole frames and dome flanges; in Par. U-33(6) the use of 
the inner diameter of the thinnest portion of the shell in apply- 
ing the rules for butt joints; the classification of welds by 
the numbers of the paragraphs, U-68, U-69, and U-70, used in 
design rather than the class numbers 1, 2 and 3; the extension 
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of the interval of time between the tests of welding operators 
from six months to one year when they were regularly em- 
ployed on production work embracing the same process and 
type of welding; and finally, the local stress-relief of nozzles 
or welded attachments. One new form of welded head at- 
tachment was added to Fig. U-18 and the stress-relief of nozzles 
was added to Par. U-76. 

Par. U-68(4), Nondestructive Tests, was reworded so as to 
correspond with Par. P-102(4). Radiographs by gamma rays 
were recognized as well as those by x rays and the limit of 
thickness of weld for the use of x-ray or gamma-ray method of 
examination was increased from 2'/, to 41/4, in. Details of the 
use of the penetrameter or thickness gage were given and also 
rules for the minimum distance from the source of radiation to 
the back of the weld for different thickness of metal. New 
statements were made relating to the qualities of the radio- 
graphs and the data recorded on them. In place of the Fig. 
U-11 showing radiographs of ideal, acceptable, and unaccepta- 
ble welds of the Code, this edition required comparison with a 
standard set of radiographs to be purchased from the Boiler 
Code Committee. Development of the art of x-ray examina- 
tion of welds during this active two years made these changes 
possible. 

A new definition of lethal substances was added in the foot- 
notes to Pars. U-69 and U-70. 

The rules for forge welding, for brazing, and for enameled 
vessels were not changed. 

The short section Par. U-39, Flat Heads, of 1932 was en- 
larged in the 1934 edition to a three-page section as the re- 
sults of the extensive study of flatheads by a special committee 
of which D. B. Wesstrom was chairman. In this new formula- 
tion, the constant 0.162 of the formula for thickness was 
changed to C for which five values were given to suit five 
special conditions. Fig. U-2 gave eight acceptable types of flat 
heads and covers. 

The first four of the 19 numbered paragraphs of the new Rules 
for Vessels Subjected to External Pressure referred tothe materials 
to be used; the working pressure, defined as the inaximum 
pressure difference between the pressures on the outside and 
inside of such vessels; the minimum pressure of design; and the 
use of Fig. U-20. This figure was included for the determina- 
tion of thickness of shells and its use was explained in Par 
U-124 for the different structures of Fig. U-22. Out-of-round- 
ness and its limits were explained in Par. U-125 and by charts, 
Figs. U-25 and U-24. Stiffening rings were discussed and 
described in Pars. U-126 to U-128 with charts, Figs. U-26 
and U-27. The rules for supports, heads, longitudinal and 
circumferential joints, and nozzle openings were covered in 
Pars. U-133 to U-138. 

The section on vessels subjected to external pressure was the 
result of an investigation made under the direction of the Re- 
search Committee of the ASME and at the Naval Experiment 
Station as described later. 

The Rules for Bolted Flanged Connections were placed in the 
Appendix and designated Pars. UA-16 to UA-22. These 
paragraphs covered the scope of the rules, the materials, the 
working stresses at different temperatures of various grades of 
material, bolting, flange design, and hub design. Formulas 
and charts were included to fit the various forms of flanges and 
hubs. These rules also resulted from the extensive study of a 
special commirtee. 

This edition of Section VIII was signed by E. R. Fish,’ 
chairman, C. A. Adams,! W. H. Bochm,' C. E. Bronson, R. E. 
Cecil,! Paul Diserens, A. W. Limot, H. S. Smith, and D. B. 
Wesstrom. 


1 Member of Boiler Code Committee. 
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SECTION I, POWER BOILERS 


The 1935 edition of Section I, Power Boilers, contained 
many changes brought about by the replies to inquiries. On 
several occasions V. M. Frost brought in prepared alterations 
or additions to assure agreement between interpretations and 
the Code. As a result of this work, Mr. Frost became the 
Chairman of the Special Committee on Coordination upon its 
establishment. The minutes of the Boiler Code Committee 
indicate the great care that was given to the addenda. At 
times a paragraph was discussed at consecutive meetings or 
even at those months apart by reopening cases. For instance 
Par. P-2 was altered to mention the newly approved steels of 
specification S-26 and S-27 while Par. P-9 recognized nonferrous 
metals and called attention to the requirements of specifications 
S-18, S-19, S-23, and S-24. The limitation of temperature and 
pressure on parts made of cast iron and malleable iron were defi- 
nitely related to the only types of these metals authorized 
and described in S-13 and S-15. In P-15 the crushing strength 
of alloy steel was recognized and in the succeeding paragraph 
the shearing strengths of two grades of alloy steel for rivets 
appeared with those for wrought iron and stecl. These give 
examples of a large number of minor changes. 

In Par. P-102(e) attention was called to the fact that the 
test of a welded-joint specimen was for the purpose of testing 
the weld and not the plate, and later two additions were made 
to the gages shown in Fig. P-4, Details of Thickness Gages or 
Penetrameters. The job number and identification of the drum 
and seam as well as that of the manufacturer was required to 
be plainly indicated on cach film. 

The formula for the flathead thickness was changed by sub- 
stituting a constant C for the constant 0.162. The various 
values of this constant C (0.162, 0.75, 0.50, 0.30, and 0.25) 
for six different sets of conditions were given on three pages to- 
gether with 12 illustrations of acceptable types of heads 
These changes as well as the large additions on openings in the 
1933 edition were prepared by the Subcommittees on Heads and 
Openings (same as Par. U-39 of Section VIII of Code). 

A few changes were made to the division on Safety Valves on 
account of the new standard for flanges and for the attachment 
of safety valves to superheaters. 

The section on fittings and attachments was changed to 
bring the Code into agreement with the requirements of 
the tables of the American Standards Association given in the 
Appendix as to dimensions and maximum allowable working 
pressure and temperature. These changes also provide for 
fittings below the water line, on feedwater and blow-off lines 
and of other materials of the Code different from those of the 
tables. 

A major addition was made to Par. P-325 permitting fusion- 
welding of lugs, hangers, and brackets when of the same size 
as those which could have been riveted if made of Code ma- 
terials when attached by fusion welding by the requirements of 
Pars. P-101 to P-111, inclusive, with stress relieving and the 
use of fillet welds along the entire periphery of contact edges. 
The method of computing stress was given. 


NEW MEMBERS OF BOILER CODE COMMITTEE 


In the list of the Members of the Boiler Code Committee, 
che names of C. A. Adams, H. C. Boardman, A. J. Ely, W. G. 
Humpton, and Walter Samans appear as new members. 

William F. Durand, M. F. Moore, and C. L. Warwick had 
retired since 1933. 

As North Carolina, Evanston, Ill, and Houston, Texas, 
had adopted the Code, the Conference Committee now con- 
sisted of 40 members 
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SECTION Il, MATERIAL SPECIFICATIONS 

Section II, Material Specifications (1935), had been altered by 
using the last editions of a number of the ASTM Specifications 
and by the addition of five new specifications. These were: 
S-26, for High-Tensile-Strength Carbon-Steel Plates for Pressure 
Vessels (plates 2 in. and under in thickness, ASTM A-149-33T); 
S-27, for High Tensile Carbon Steel Plates for Fusion Welding 
(plates over 2 in. and up to and including 4 in. in thickness, A- 
150-33T); S-28, for Chrome-Manganese Silicon Alloy-Steel 
Boiler Plate; S-29, for Seamless 70-30 Brass Condenser Tubes 
and Ferrule Stock (ASTM B-55-33); S-30, for Seamless Muntz- 
Metal Condenser Tubes and Ferrule Stock (ASTM B36-33); 
and S-31, for Seamless Admiralty Condenser Tubes and Ferrule 
Stock (ASTM B44-33). In the foregoing list cach but one 
was taken from ASTM Specification. Of the 31 specifications, 
24 were identical with ASTM specifications, one in close agree- 
ment, two based upon ASTM, and four with no counterpart 
among the specifications adopted by the ASTM. 

The Subcommittee on Material Specifications consisted of 
three conferring committees: 

From ASME, P. R. Cassidy,' chairman, A. M. Greene, 
Jr.,' J. O. Leech,' and P. J. Smith 

From ASTM, C. L. Warwick,' chairman, E. J. Edwards, 
and C. F. W. Rys 

From AASM, J. O. Leech’, chairman, E. F. Kennedy, and 
A. D. Peace 

SECTION III, BOILERS OF LOCOMOTIVES 


The 1935 edition of Section III, Boilers of Locomotives, was 
identical with those of 1927 and 1931 except for the recognition 
of the acceptability of other steels for fabrication in Pars. L-2, 
L-3, and L-5, and some slight enlarging of Par. L-53 on holes 
for rivets. Fusion-welding of barrels had not been incorporated 
in this section although the use of fusion welding was recog- 
nized in cases where the load was carried by other construction 
as in the Locomotive Boiler Code from 1927 and the other sec- 
tions of the Code of earlier years. Of course in this 1935 edi- 
tion the stamp of the clover leaf contained the letter L to 
designate the section under which the boiler was inspected 
This stamp and the data sheet were to be considered as a 
guarantee by the manufacturer that he had complied with all 
the requirements of this Section of the ASME Code by an 
addendum to Par. L-82 of this 1935 edition. 

This Section of the 1935 edition was signed by James Parting 
ton,' chairman, F. H. Clark, J. M. Hall, and H. B. Oatley.! 

F. H. Clark had been reappointed to the Subcommittee on his 
return from China and J. M. Hall had replaced A. G. Pack. 


SECTION IV, LOW-PRESSURE HEATING BOILERS 

The principal changes in the 1935 edition of Section IV, 
Low-Pressure Heating Boilers, were those in Pars. H-64 and 
H-117, Low Water Fuel Cut-Off. These were now entitled 
‘Automatic Low Water Fuel Cut-Off and/or Water Feeding 
Device."" These paragraphs were increased to cover construc- 
tion, location, attachment, operation, flushing, and draining 
Section 1, Steel Plate Boilers, Pars. H-1 to H-83, of this Code 
was altered to determine the equivalent diameter or width of 
shell for a noncylindrical boiler in computing the minimum 
allowable thickness of shell plates. In Par. H-28 a paragraph 
was. added on the minimum size of firedoor openings. An 
addition to Par. H-39 gave details regarding open and closed 
expansion tanks. The attachment of scals to safety valves and 
the positive lifting of diaphragm water relief valves were some 
of the alterations regarding such appliances. Changes in Pars. 
H-69 to H-83, Fusion-Welded Boilers, were made for clarifica- 


tion 
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Section 2, Cast Iron Boilers, Pars. H-84 to H-118, contained a 
large addition to H-92 providing for expansion tanks and 
giving a table of the sizes of such to care for different amounts 
of equivalent direct radiation from 350 to 2400 sq ft. The 
same changes were made in this section as those for corre- 
sponding paragraphs of Section 1, Steel Plate Boilers 

Section IV was signed by A. H. Howell,' chairman, W. H. 
Bochm,' C. S. Bronson, J. A. Darts, C. E. Gorton,! F. W. 
Herendeen, W. E. Stack, and J. W. Turner 

Messrs. Bronson and Darts had been added to the Committee 
replacing M. F. Moore and J. W. Lockett. 


SECTION V, MINIATURE BOILERS 


The 1935 edition of Section V, Miniature Boilers, differed 
from the 1931 edition in that an appendix, Pars. MA-1 to 
MA-4, Test Requirements for Welded Joints, was added. 
This appendix was the same as Par. U-69(4) of Section VIII of 
1935 after climinating from it the first three paragraphs and 
the last paragraph on stamping. The first three paragraphs 
related to the efficiency of the unfired pressure vessels of Par. 
U-69. A qualification test sheet for welding operators was 
also included. 

Three paragraphs were added to Par. M-4 describing the ma- 
terials which could be welded, the testing of welding operators, 
and the conformance of the welded joints to the requirements of 
the Power Boiler Code or the Appendix Pars. MA-1 to MA-4. 
The efficiency of these joints was fixed at 80 per cent. A 
sentence was added to Par. M-14 to provide for bulls-eye glasses 
to replace water glasses on small steam generators of a closed 
system. For a closed system the requirements of a stop valve 
on a miniature steam boiler with a receiver was eliminated by 
addition of a clause to Par. M-17. In requiring the stamp using 
the letter M within the clover leaf, this Section, Par. M-20 
stated that the data sheet and stamp should be a guarantee 
that the manufacturer had complied with all the requirements 
of the ASME Boiler Code 

This edition was signed by C. E. Gorton,! chairman, James 
Partington,! vice-chairman, E. R. Fish,! W. H. Furman, C. A 
Luck, C. O. Myers,' and C. W. Obert.! 

E. R. Fish, G. A. Luck, and C. O. Myers had been added to 
replace S. F. Jeter and W. L. Eales (deceased). 


SECTIONS VI AND VII, RULES FOR INSPECTION OF MATERIALS AND 
SUGGESTED RULES FOR CARE OF POWER BOILERS 


Section VI, Rules for Inspection, of this 1935 edition had not 
been altered from the 1933 printing and the same was true of 
Section VII, Suggested Rules for the Care of Power Boilers. 
This later was submitted by the same Committee signing the 
1933 issue, but William Ferguson had been added to the Sub- 
committee for Section VI 


SECTION VIII, UNFIRED PRESSURE VESSELS 


Although an edition of Section VIII, Unfired Pressure Vessels, 
had been issued in 1934, the addenda of the year were sufficient 
to justify a 1935 edition for publication with the other Sections 
which had been brought up to date. This would enable the 
Committee to add the Rules of Electric-Resistance Butt Welding 
which had been completed as a result of inquiries and hearings 
over a number of years 

The addenda used included provisions for threading and ex- 
panding nonferrous tubes into unfired pressure vessels, the 
limitations of the stress on rivets in dome flanges and manhole 
frames to 7200 psi when the thickness was ‘/s in. or less, the 
reinforcement of openings in ellipsoidal heads, the pressure 
for hydrostatic tests of vessels to be used in service at tempera- 
tures above 700 F, and the rules for inspection of vessels made 
up of parts fabricated in different shops 
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Par. U-68(4), Nondestructive Tests, was changed by pro- 
viding that although stress relieving was required before radio- 
graphing the first 4'/, in. of a thick weld, the thicker finished 
weld beyond the limit of the x ray must be stress-relieved on 
completion. 

The Sections on forge welding, brazing, enameled vessels, 
and vessels under external pressure were unchanged 

Credit for material added for corrosion in figuring strength 
was climinated and permission to use the symbol meant that the 
manufacturer agreed that the vessel was built in full accordance 
with the Code. The maximum allowable temperature was 
made an added item to the stamping required on the vessel 

It is to be noted that in the enlarged Par. U-72, Preparation 
for Welding, flame cutting of plates was permitted if the carbon 
content did not exceed 0.35 per cent and the operation was 
carried out in a given manner. 

To the section on Flat Heads which had been altered and en 
larged in 1934, three new categories fixing the value of the con 
stant C of the formula included and four additional figures show 
ing the types of acceptable forms of flatheads by welds, threads, 
or rings were added to Fig. U-2. 

The new Rules for Electric-Resistance Butt Welding con 
sisted of five numbered paragraphs. Par. U-110 defined the 
metal of the parts of the vessel to be welded to be of the quality 
of the steel-plates for forge welding in S-2. Par. U-111 re 
quired that where the entire area was welded simu!tancously 
without the introduction of extraneous metal the maximum 
allowable working stress should be 8000 psi. The weld 
should be annealed, preferably before removal from welding 
machine. Par. U-112 provided for progressive continuous 
welding over the entire length with plates not over 0.15 in. in 
thickness with an offset of the edges less than 60 per cent of the 
plate thickness. The contact edges of the plate and electrical 


contact point in this method must be cleaned to be free from 


scale, oxide, or grease 

Par. U-113 provided that the working stress of the vessel 
must be reduced to values shown in U-4 when the temperature in 
use exceeded 700 F. 

The Appendix contained the Standard Practice for Making 
Hydrostatic Tests on a Pressure Part to Determine the Maximum 
Allowable Pressure and the sample methods of computation of 
openings in shells of the 1934 edition. The Rules for Bolted 
Flanged Connections were enlarged and Table UA-1, Maximum 
Allowable Design Stress for Bolted Flange Connections, was 
altered slightly in a number of places. 

The new Manufacturers Partial Data Report was added at the 
end of the Appendix 

Section VIII was signed by E. R. Fish,! chairman, C. A. 
Adams,' W. H. Bochm,! C. E. Bronson, R. E. Cecil,! Paul 
Diserens, A. W. Limor, H. S. Smith, and D. B. Wesstrom.! 

In the 1935 volume the subcommittees were listed with the 
names of members. There were ten numbers on the Subcom 
mittee on Material Specification, four on Locomotive Boilers, 
eight on Heating Boilers, seven on Miniature Boilers, seven 
on Rules of Inspection, eleven on Care of Steam Boilers, 
nine on Unfired Pressure Vessels, seventeen on Welding, and 
eight on Special Design 

These cight sections and appendix made such a large volum¢ 
(642 pages) that future editions have been issued in separat< 
sections although placed at times within a specia! binder 


BUTT WELDING 


During this period Pars. U-110 to U-114, Rules for Electric- 
Resistance Butt Welding, were added to the 1935 edition of 
Section VIII on March 15, 1935. These could be applied to the 


! Member of Boiler Code Committee 
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various methods of butt welding which were brought before 
the Boiler Code Committee during the previous period as men- 
tioned in the foregoing chapter. These paragraphs covered the 
principles which might be used by any of these methods to 
produce welds that would warrant recognition in the ASME 
Boiler Code. 

The other matters which follow give some idea of the ac- 
tivities of the Committee in making the codes more effective 
in producing safe and dependable structures. 


RADIOGRAPHS 


The first rules for fusion welding and classifications 1, 2, and 3 
led in 1932 to the formation of a Class One Welding Associa- 
tion, made up of those manufacturing vessels for unlimited use 
requiring the x-ray examination of welds. 

At the first meeting of the period, Jan. 15, 1932, a written 
statement was presented from L. C. Cockburn of the Fisher Body 
Corporation of Detroit, Mich., describing the x-ray examina 
tions and tests of the welds on fusion-welded boiler drums 
The x-ray examination of the circumferential scams of a drum 
demonstrated the effectiveness of this method of disclosing de 
fects and locating them. By using permanent marks on the 
drum with lead numbers placed over them it was possible, by 
means of the film, to spot the locations as well as the size of 
defects. In all cases, the size of the defect was slightly ex- 
aggerated in the radiograph when it was uncovered by chipping 
In a case of one radiograph certain indicated small defects were 
not chipped out and filled up by welding while others were 
properly welded. A new x-ray film still showed the unfilled 
cavities while those which had been filled were no longer in- 
dicated 

These tests indicated the advisability of using x-rays on the 
test specimen called for by the Code to determine strength and 
to test the welder. 

These investigations suggested the need of amplified provision 
for stress relieving, with time limits, as some tests with speci 
mens heated to the same temperature but with different rates 
of cooling showed different physical characteristics. With 
1200 F for three hours and slow cooling the breaking strength 
of the piate was 58,700 psi and 57,750 psi in the all weld metal, 
while with 1200 F for two hours and faster cooling the breaking 
stress in the plate and weld was 62,650 psi and 63,600 psi in the 
all weld metal. The elongation in 2 in. was 34.4 per cent in the 
first case and 29.65 per cent in the second. These indicated 
that for this one-inch plate the shorter time of cooling resulted 
in greater strength but less elasticity 

A communication from Henry Vogt Machine Company 
Louisville, Ky., on improvements to the requirement for radio- 
graphs by gamma rays and better stress relieving was referred 
on June 23, 1932, to the £; ccial Committee on Standardization 
of X-ray Films for cons:ceration and report. Ata later meeting 
Oct. 23, 1932) this Committee reported that it had adopted the 
suggested names ‘‘gamiaagraphs"’ for films from gamma rays 
and “‘exographs’’ for those from x rays in Par. P-102(4) while 
the general term ‘‘radiograph’’ would be used for either. The 
Committee had considered the question of quantitatively 
evaluating the degree of porosity shown in the radiographs but 
so far had not evolved any practical economic method and 
had concluded that the only satisfactory way of adjudging 
acceptability or rejection of porous welds was by direct com 
parison with standard radiographs showing varying degrees 
of porosity. To secure such sets a number of radiographs were 
to be obtained from manufacturers of fusion-welded vessels 
showing these various amounts and distribution of porosity 
and indicating the borderline conditions between acceptable 
and nonacceptable radiographs. Reproductions of these on 
films would be made by the Boiler Code Committee for sale to 
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manufacturers and inspectors. The X-ray Committee also 
stated that it had recommended that the maximum distance 
from the film to the nearest surface of the welded seam be 1 in. 
It had also recommended that ‘‘monitor strips’’ be placed on 
the x-ray tube side of the welded seam to determine the proper 
penetration through thicker weld metal. 

The report of the Subcommittee on X-ray Examinations, 
C. A. Adams, chairman, W. D. Halsey, and J. C. Hodge, made at 
the meeting of Oct. 23, 1932, approved the nondestructive test 
methods and provided for gamma rays, the increased thickness of 
plates to be x-rayed to 4 or 4'/, in., and the use of thickness 
gages to determine proper penetration of the welded seam by 
the radiating energy and for the distance from the target to the 
weld, It also provided for acceptable and nonacceptable 
porosity by the use of standard films. 

The report discussed in detail the form and location of the 
thickness gage as well as the determination of the distance of 
the target from the weld and the weld tothe film. The results 
of extensive tests on distortion of the image resulting from the 
positions of the tube, the plates, and the film were given in the 
report which acknowledged the assistance of R. E. Hille 
of the Babcock and Wilcox Company in performing many of 
the experiments mentioned in it. 

The report stated that cracks in completed welds, clongated 
slag bodies, and loosely connected voids along the walls of the 
joints were easily interpreted in the radiographs and described 
quantitatively, but it was impossible to define quantitatively 
the degree of porosity shown on the radiograph which would 
represent an acceptable limit. Hence a set of standard com- 
parison plates was suggested, but discarded. The Committee 
made radiographs of artificial blowholes but these were un- 
satisfactory. The Committee concluded that the only method 
was to secure a number of x-ray films from manufacturers of 
fusion-welded vessels as obtained in normal operation for 
borderline cases and that the Boiler Code Committee and its 
x-ray subcommittee should fix those which were deemed in- 
acceptable, including one which was decidedly not acceptable. 

The report also recommended that the radiographs be free 
from excessive exposure and developing defects such as fogging 
due to secondary radiation, light exposure during handling or 
over development, and water marks, developing stains, and 
marking from defective interfering screens. 

The report closed with the revision of Par. P-102(#) which 
was included in the 1933 edition of this Section of the Code. 

At the meeting of Feb. 16, 1933, the Boiler Code Committee 
approved the recommendation of its Subcommittee on Welding 
that the time of making the radiograph should be at the dis- 
cretion of the manufacturer after the completion of the welding 
since the radiograph might indicate defects requiring additional 
welding, further radiographs would be required. When the 
weld was satisfactory the joint could be stress-relieved. 

On May 26, 1933, the Special Committee on X-ray Require- 
ments, C. A. Adams, chairman, reported on the use of sensitive 
x-ray paper by the St. John X-Ray Service Corporation for 
which speed, proper contrast, and reduced cost were claimed as 
well as the ability to produce two radiographs simultancously. 
The Special Committee made no suggestion for changes in the 
Code until more comprehensive evidence of satisfactory use of 
this x-ray paper should be available. 

The use of x-ray paper had been discussed at a meeting of the 
Class One Welding Association following a discussion with 
the Joint API-ASME Code Committee and the Association ad- 
vised the Committee at its meeting of Feb. 16, 1934, that this 
paper had not yet proved itself capable of replacing x-ray films 
for the radiographic examination of welds. 

The Committee also reported that it did not have sufficient 
data to determine the relative value of the 2 per cent markers 
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and the more expensive penetrameters although it believed the 
latter to be distinctly superior. 

It also justified the minimum distance of 36 in. and 38 in. from 
the radiation source to weld for wall thicknesses of 3 in. and 4 
in., respectively, unless shorter films were used requiring a 
greater number of exposures and expressed some doubt as to the 
need for retaining radiographs for 10 years. 

The objections to the use of gamma rays were not approved 
as gammagraphs must be used to examine very heavy sections. 

On Oct. 19, 1934, the Special Committee announced that in 
collaboration with the Class One Welding Association it had 
selected four standard films covering the thickness ranges '/, 
in. to 3/4 in., 3/, in. to 1l'/, in., 1'/, in. to 13/, in. The first 
three indicated acceptable porosity and the fourth an unaccept- 
able amount for 1'/, in. to 1/4 in. 

The Ferrous Magnetic Corporation's method of testing Class 
li welded joints was reported by Mr. Partington on Oct. 20, 
1933. This was similar to that shown in 1931. Although 
progress had been made, the indications were interpreted with 
difficulty. The Committee expected to receive information of 
tests made at the Naval Experiment Station at Annapolis, Md. 

In consideration of the matter of plate thickness in evaluating 
the radiographs of welds suggested by the Henry Vogt Ma- 
chine Company, Louisville, Ky., Prof. C. A. Adams, chairman 
of the Special Committee on X-ray Requirements, stated (Nov. 
24, 1933) that it was the plan of the Committee to have standard 
films covering the full range of the thicknesses to eliminate all 
questions of doubt as to the influence of plate thickness on the 
resulting radiograph. 

Other changes were made in Pars. P-102(4) and U-68(4) on 
March 24, 1934, for the 1935 edition of all codes, making minor 
changes in the 1933 paragraphs and providing that the penetram- 
eters be placed so that the thin edge of the gage was adjacent 
to the end of the exposed portion of the weld, that the film 
should indicate the job number, the drum, and the seam as well 
as the manufacturer's identification symbol or name, and that the 
full set of radiographs for each job be kept on file by the manu- 
facturer for at least 10 years. 

The 1935 edition of the Code provided that until more power- 
ful x-ray apparatus was available welds of greater thickness 
than 4'/, in. should be completed to 4'/, in., stress-relieved, 
and x-rayed, and after completion to full thickness, they should 
be stress-relieved. 

On Sept. 13, 1935, the Special Committee on X-Ray Require- 
ments reported the successful use of a 400-kw x-ray tube with 
the Buckey_grid for examination of welds for heavy plates 
The use of this was approved. 

The sets of radiographs showing acceptable and unacceptable 
welds issued by the Boiler Code Committee led to the rejection 
of welds by inspectors who had the opinion that these were not 
sufficiently stringent. Some users of petroleum equipment 
under the API-ASME Code expressed a similar opinion. Be- 
cause of such action the Boiler Code Committee requested its 
Special Committee on X-ray Requirements to co-operate in 
holding a joint meeting with the Joint API-ASME Committee 
on Unfired Pressure Vessels and the Class One Welding Associa- 
tion for the purpose of correcting these insufficiencies. 


HAMMER TEST 


On May 24, 1935, a communication from A. J. Ely reported 
the experience of the Standard Oil Development Company in 
making the hammer test as required by Par. U-68. As a result 
of this test there were indications of stress lines radiating from 
the point of application of the hammer for distances of 2 or 
3 in. as well as indentations. He expressed the opinion that 
where welds had been x-rayed it did not appear necessary to 
subject the vessel also to the hammer test. The Subcommittee 
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on Welding and the AWS Conference Committee reported on 
June 28, 1935, that there was a difference of opinion among 
members of cach committee. Some favored the omission of 
the hammer test if the joint were x-rayed, but others opposed the 
omission, bringing out the point that if a vessel was indented 
and showed stress lines, the hammering had been too heavy 
and was not suitable. It was reported that the API-ASME 
Committee suggested the requirement of a hammer with a 
face softer than the steel on which it was to be used. T. Mc- 
Lean Jasper pointed out a case of his experience in which, had a 
hammer test been omitted, a defective vessel would have been 
put into service. He stated that laminations would not be 
revealed by x-ray as well as by the hammer test. The shape 
of the hammer also should be considered. 

On Oct. 24, 1935, the approval of the retention of the hammer 
test was reported by the Class One Welding Association and 
the Subcommittee on Welding. Although the AWS Conference 
Committee approved the retention, the Board of Directors of 
the American Welding Society disapproved it and the matter of 
elimination of the hammer test for U-68 vessels, even with a 
“flatter’’ was referred to the Conference Committee. 


STRESS RELIEF 


The Committee considered (April 23, 1932) the request from 
the Struthers Wells Company to reduce the temperature of 
stress relief to 900 F but with a holding time of 1'/2 hour per 
inch of thickness for a large tank of thin metal to avoid de- 
formation. This lower temperature was not approved as it was 
the belief that 1100 F to 1200 F had been established as the 
temperature at which the plasticity of the stecl permitted 
the locked-up stresses to ease and deform the material without 
separation of any appreciable parts. 

On Sept. 14, 1933, the subject of stress relieving was referred 
to a Special Committee, E. R. Fish, chairman, C. A. Adams, 
H. C. Boardman, R. E. Kinkead, George Lasker, C. W. Obert, 
A. C. Weigel, and H. LeRoy Whitney, which had been ap- 
pointed to consider certain revision of Section VIII of the Code. 
This Special Committee had met on March 1, 1935, to consider 
a petition of the Steel Plate Fabrication Association. (Earlier 
requests were reported in the minutes of Feb. 16, 1934, and April 
27, 1934.) As the Special Committee had not time to consider 
the petition, F. G. Sherbondy, chairman of the Association's 
Welding Committee, at the suggestion of E. R. Fish addressed 
the Boiler Code Committee. In presenting proposed small 
changes in Pars. U-23, U-59, and U-69 and a principal modifica- 
tion to Par. U-76 on stress relieving, he also cited test data sup- 
porting the suggested revisions. These data covered results 
from vessels in service over periods from four to six years with 
wall thicknesses up to 2*/, in. for vessels 30 in. in diameter. 
In all, 100 vessels were included. The recommendations 
were considered at the morning and afternoon sessions of March 
16, 1935, without agreement and again at an adjourned meeting 
on March 22, 1935. At these meetings the evidence furnished 
was considered not sufficient to justify the changes proposed for 
Par. U-69 at that time and the other changes had been dis- 
approved by the Special Committee on Revision of Section VIII. 
At the meeting of April 19, 1935, Mr. Sherbondy was informed 
that the Special Committee had not been able to reach agree- 
ment on the proposed changes and that for the present the re- 
quirements of the Code would remain unchanged. A letter of 
May 10, 1935, was sent to F. G. Sherbondy by D. S. Jacobus, 
chairman of the Executive Committee, referring to the reasons 
for rejection of the proposals as given in a letter of April 11, 
1935. This letter also described some of the further data re- 
quired by the Boiler Code Committee to justify changes in these 
Sections on stress relief. These letters of April 11 and May 
10 were acknowledged on May 23, 1935. Appreciation was 
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expressed of the position of the Boiler Code Committee with 
respect to safety featares of the Code and the requirements of 
proven experience. Reference was made to proposed tests for 
further data and also to the Code requirements for nonstress- 
relieved vessels. 


CORROSION RESISTANCE 


The subject of the corrosion resistance of welded joints was 
considered during this period. In December, 1931, the Boiler 
Code Committee had decided to hold this subject in abeyance, 
as it was reported that the American Petroleum Institute, (API) 
was investigating it and that the AWS Conference Committee 
had suggested a program calling for the collection of data from 
various sources on observations of tanks welded by specific 
processes and then placed in service. On Jan, 15, 1932, it was 
voted to request AWS to continue its investigation and to com- 
municate with the Corrosion Committee of API. 

On April 21, 1933, D. S. Jacobus reported that the secretary 
of the Corrosion Committee of API had stated that it could not 
co-operate with the AWS because of lack of funds but that it 
had carried out considerable work on the subject. On May 
26, 1933, C. W. Obert reported that on a full investigation he 
had found that very little had been accomplished in the study 
of corrosion resistance of welded joints and that there was no 
report of the work of the AWS although some investigations 
were being made by Prof. W. O. Harvey of Lehigh University. 
The Union Carbide and Carbon Research Laboratory were carry- 
ing out an extensive series of tests on corrosion of welded joints 
from which results would be available in a year or more. As 
a result of this report the subject was again held in abeyance for 
future consideration. 


WELDING OPERATORS 


In accordance with Boiler Code Committee action of Oct. 
24, 1934, the 1935 editions of the Codes used the designation 
‘‘welding operators’’ to replace that of ‘‘welders’’ in the earlier 
editions. 

The qualifications of welding operators had been given in the 
Codes following those of 1931 and the training of such operators 
was the responsibility of industry. A letter from Prof. H. W. 
Hayward of the Massachusetts Institute of Technology was 
reported on June 22, 1932, enclosing a copy of a letter from the 
International Brotherhood of Boiler Makers suggesting that 
universities and technical schools receive samples of the work 
of welding operators in person or by mail for the purpose of 
having work approved and certified by such institutions. Pro- 
fessor Hayward outlined the conditions under which the In- 
stitute might carry out the suggestion and requested the opinion 
of the Boiler Code Committee. 

The Committee replied (Appendix June 22, 1932) quoting 
from the Code the responsibility of the manufacturer and his 
conduct of the tests of welding operators and pointing out that 
there was nothing in the Code providing for certification of 
operators by other agencies. The certification outlined for the 
purpose of determining the suitability of members of the 
Brotherhood for welding operators would be open to no objec- 
tion but it could not be recognized by a manufacturer as a re- 
placement for the tests and certification required by the Code 
and conducted at the shop where the welding was done. 

Dean C, P. Bliss of New York University wrote to the Boiler 
Code Committee that the University had become interested in 
researches on welding as well as the qualification of welders 
and that he had corresponded with the U. S. Bureau of Stand- 
ards. The Bureau intimated that the University would be in a 
position to organize some plan for the certification of welding 
operators. This however, the Committee, pointed out, would 
not free a shop of its tests for qualification. 
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Struthers Wells Company presented an objection (Sept. 16, 
1932) to the requirement of qualification tests at six-month 
intervals for all welding operators on account of the expense of 
$40 to $60 even when these men were continuously regularly 
employed on vessels built in accordance with Code require- 
ments. The Committee replied that the requirement for retests 
had been adopted with the knowledge that it might require 
revision and that the subject would be considered later. The 
Committee then provided in Par. U-69 of 1935 that ‘‘when the 
welding operator is regularly employed on production work 
embracing the same precess and type of welding the 
tests may be effective for a period of one year.”’ 

In May, 1932, a letter was received by the American Welding 
Society from Turner C. Smith of the General Petroleum Corpora- 
tion of California regarding modifications of the ASME Code 
requirements in the tests for welding operators to be used in the 
California Tentative Unfired Vessel Code. This was con- 
sidered by the AWS and the Boiler Code Committee and the 
basis of the rules in the Boiler Code were given which pre 
cluded the acceptance of the modification. These were set 
forth in a letter of Dec. 5, 1932. 


BASE METAL AND FILLER METAL 


The specifications for the base metal for forge and fusion 
welding were originally given in the body of the Sections IV 
and VIII, but after all specifications had been placed in Section 
II, one of these was transferred to that Section of the Code 
in the 1935 edition as Specification S-2, Steel Plates of Flange 
and Fire Box Qualities for Forge Welding. This steel and 
those of S-1, Steel Boiler Plate, and S-25, Open-Hearth Iron 
Plate of Flange Quality were permitted also as base metals in 
the fusion-welded portion of Part 1, Steel Plate Boilers, of the 
Heating-Boiler Section of the Code. In Section VIII, Specifica 
tions S-4, Seamless Steel Drum Forgings; S-26, High Tensile 
Strength Carbon Steel Plates for Pressure Vessels (2 in. and un- 
der in thickness); S-27 (for over 2 to 4 in. in thickness); S-18, 
Welded and Seamless Stecl Pipe; and S-17, Lap-Welded and 
Seamless Steel and Lap-Welded Iron Boiler Tubes, were added to 
the earlier three as acceptable with the carbon content limited 
to 0.35 per cent 

The filling or weld metal of the weld rods, filling rods, elec- 
trodes, or other metal used to join two sections of base metal, 
was described in Section IV in general terms as to its smooth- 
ness, cleanness, smooth-flowing quality, and its suitability to 
produce good welds. No requirements for weld metal were 
given in the 1935 edition of Section VIII. ‘ ‘ 

A probable reason for this omission was the fact that the 
Boiler Code Committee by its action on. March 15, 1935, be- 
lieved that adequate requirements for the finished product were 
sufficient. At that time they were considering an invitation of 
the AWS Committee on Filler Metal to appoint delegates to a 
meeting on April 24, 1935, to approve or to suggest a specifica 
tion for welding rods. It may be noted that the earlier edi 
tions of Section VIII of 1925, 1927, and 1930 provided in Par 
U-67 that welding wire might be bare, coated, or covered 
Moreover Par. U-111 for enameled vessels in Section VIII 
stated from 1925 until the discontinuance of this part of the 
Section in 1940 that ‘‘any brand of welding wire which has 
been found by practice to give good results may be used 
and may be bare, coated, or covered Section IV, 
Low Pressure Heating Boilers, from the edition of 1923, re 
quired metallic clectrodes cither bare, coated, or covered for 
fusion welds in the part of that Section entitled Welded Boilers 

It will be recalled that in chapter 5, E. E. Shanor discussed a 
method of arc welding in which covered electrodes of the 
Petroleum Iron Works of Sharon, Pa., were used. In addition 


the repeated stress test of the B & W Company at Barberton, 
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Ohio, in 1929, described in chapter 6, showed the superiority 
of arc welds from coated electrodes. It appears that industry 
became aware of this superiority about 1930. 

The Lincoln Electric Company, Cleveland, Ohio, developed a 
shielded carbon electrode for arc welding which was brought 
to the attention of the Boiler Code Committee at its meeting on 
April 27, 1934. The company desired acceptance of this 
method for all classes of unfired pressure vessels and the ad- 
vantages of this method of welding were described in a com- 
munication. The Committee advised the company that any 
process of welding might be used that came within the limits of 
the term ‘‘fusion welding,’’ of Par. U-67, and could be demon- 
strated to the satisfaction of authorized inspectors that it 
would produce welds which would meet the test requirements 
of Pars. U-68, U-69, and U-70 according to the class of vessel 
produced. The manufacturer was responsible for the quality 
of the welds produced by his operators. 

On March 15, 1935, a communication from R. E. Hess, assist- 
ant secretary of ASTM, was presented to the Executive Commict- 
tee. It advised the Boiler Code Committee that Committee A-1 
of ASTM had been studying the subject of specifications for iron 
and steel welding rods, wire, electrodes, and similar filler metals 
for fusion welding. As the increasing use of welding required 
unnecessary variations of such material, Mr. Hess suggested 
that a joint discussion of this subject be held by various in- 
terested organizations. The Executive Committee saw no 
need for such a conference and stated that a similar request had 
been sent by the American Welding Society and that its Filler 
Metal Committee would hold a meeting on April 26, 1935, to 
discuss this problem. The Boiler Code Committee approved 
the opinion of the Executive Committee and added the state- 
ment that such a problem can be best handled by adequate speci- 
fications for the finished product. 

James Partington and E. R. Fish were appointed to attend the 
meeting of April 24, 1935, called by C. A. McCune, chairman 
of the Filler Metal Committee of the AWS 


FLAME CUTTING 


In the discussion on March 23, 1934, of the preparation of 
plate edges for the welding of Class 1 welded pressure vessels, 
it was brought out that if gas-cut welding edges were reasonably 
smooth and free from irregularities, welding thereon should be 
acceptable without planing, milling, or chipping although 
no definite action was taken at that time 
REQUIREMENTS FOR FUSION WELDING FOR REPAIRS TO INSURED 
BOILERS AND OTHER PRESSURE VESSELS 


The National Bureau of Casualty and Surety Underwriters 
had been working for some time on the question of uniformity 
in welding repairs on boilers. In June, 1932, they presented 
their tentative revised set of rules, based on the 1931 edition of 
the Unfired Pressure Vessel Code to the Executive Committee 
of the National Board of Boiler and Pressure Vessel Inspectors 
for discussion in an attempt to reach an agreement on what 
would constitute a reasonable set of rules. The purpose was 
to get the approval of the Executive Committee before sending 
the rules to the full Board for approval so that something in 
the direction of uniformity of action would obtain in the field 
of repair welding. At the meeting of the Board in Columbus 
in June the proposed revised rules were discussed and the Board 
requested the Boiler Code Committee to give consideration to 
the amplified set of rules 

This set of rules was presented at the Boiler Code Committee 
meeting of Sept. 16, 1932, and referred to the Executive Com 
mittee and the Subcommittee on Welding as a joint committee, 
with the request that the members of the Boiler Code Committee 
submit their comments to the joint committee. The require- 
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ment contained 13 numbered paragraphs dealing with stay- 
bolted surfaces, edges of plates, cracks, fractures, calking edges, 
stayed sheets, tubes, corrosion, pipe lines, door openings, and 
unreinforced openings 

Ac the mecting of Oct. 25, 1932, the discussion of the re- 
quirements led to the suggestion that they refer only to repair 
work, that no welding repairs be made before the repair was 
sanctioned by the inspector, that fusion welding be allowed 
when the load was carried by other constructions which con 
formed to the Code, and that all repairs be carried out under the 
direction of an authorized inspector. Following this discussion 
omissions and changes were made in nine of the paragraphs 

The final form of the requirements was reported on Dec. 9, 
1932, and referred to the Executive Committee with power 
The Committee reported on Jan. 13, 1933, that the few changes 
were acceptable but that on submission to the National Board 
of Boiler and Pressure Vessel Inspectors, W. H. Furman, chief 
boiler inspector of the State of New York, found that they did 
not correspond to the requirements of the State of New York 
For this reason they were referred back to the National Board 
The Board reported on an amended form to meet objection and 
on March 26, 1933, the Boiler Code Committee voted that the 
requirements as presented to the Committee were consistent 
with the Code requirements and should give safe results 
These requirements consisted of nine numbered paragraphs 

After two years of use these requirements were revised on 
April 18, 1935, to bring them into agreement with later editions 
of Code and to include additional parts suggested by their 
use 


RESPONSIBILITY FOR WELDING VESSELS IN TWO DIFFERENT SHOPS 


A communication from the Maryland Casualty Company, 
Baltimore, Md., reported on May 25, 1933, stated that some boiler 
manufacturers who had no complete equipment desired to 
furnish highest-class welded structures and to secure such struc 
tures from shops which could produce such drums for their 
The question of which shop should apply the stamp 
was in doubt and directions were asked. This question was 
referred to a Special Committee consisting of C. O. Myers, 
chairman, H. E. Aldrich, W. H. Furman and J. P. Morrison 
The Committee reported on June 23, 1933, that any part should 
be stamped by the fabricator of that part and that manufac 
facturer and the inspector making the final inspection were to 
be held responsible for its meeting Code requirements. The 
manufacturer of the finished product containing such parts 
and the inspector of it should obtain a fabrication report from 
the builders of any parts of the vessel designating such parts 
and stating that they met code requirements. The fabrication 
report should bear the signature of a representative of the 
builder and inspector and should be retained in the files of the 
manufacturer of the final product. This was adopted and 
added to Pars. P-332 and U-65. On Sept. 14, 1933, a new word 
ing was suggested for Pars, U-65 and for U-66, and again on 
March 23, 1934, further changes were found necessary 

The final form of Par. P-332 was adopted on Sept. 14, 1934 
from a suggestion of the National Bureau of Casualty and Surety 
Underwriters through J. P. H. de Windt. It was approved by 
the National Board of Boiler and Pressure Vessel Inspectors 
This provided a new report form called the Manufacturers’ 
Partial Data Report. In principle this Par. P-332 was similar to 
that proposed by the Special Committe: in 1933 


boilers 


MISCELLANEOUS WELDING ON BOILERS 
On Feb. 18, 1932, the Boiler Code Committee considered a 


communication from Henry Vogt Machine Company, Louis- 
ville, Ky., regarding proof tests of two fusion-welded water 


tube-boiler headers which had been considered in December, 
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1931, and referred to the Subcommittee on Welding, the Con- 
ference Committee of the AWS, and the Executive Committee. 
The test data were submitted and the request was made for an 
expression of opinion as to whether the headers so constructed 
would be considered as meeting code requirements, Few com- 
ments had been received from members of the three committees 
One expressed the opinion that the rules pertained to drums and 
shells only and this new application was one which had not 
been covered. The question arose as to whether the Committee 
was ready to express an opinion on headers embodying this class 
of welding. The AWS Conference Committee reported that the 
tests indicate that in so far as the hydrostatic tests were con 
cerned the corner welds were as satisfactory as those with a 
single weld between flanged edges of plates. It therefore be- 
lieved that if all the Code requirements of design were met, 
corner welds could be used with safe results and recommended 
that as the principal stress was shearing the allowable stress be 
taken as 65 per cent of S or Par. U-20. 

The Boiler Code Committee expressed considerable doubt 
concerning the expediency of Committee action at that time 
and Mr. Obert suggested that the question bereferred to the Sub- 
committee on Welding and the AWS Conference Committee for 
study for six months toa year. This assignment should also in- 
clude the study of the welded stay bolt used in this construction. 
At the meeting of April 22, 1932, it was decided to submit all 
future special requests for new uses of welded joints, other 
than those in Pars. P-101 to P-111 and those relating to com- 
pression, to these committees for study 

The definition of corner weld was discussed at many meetings 
of the Boiler Code Committee. The subject of the attachment 
of supporting lugs by welding was brought before the Com- 
mittee on Oct. 19, 1934, and referred to the Subcommittee on 
Special Design which reported an additional Par. P-325(c) 
which provided for the design of the attachment of lugs, hang- 
ers, or brackets to the shell by fusion welding 


JOINT API-ASME CODE 


Copies of the proof of the proposed API-ASME Code for 
Unfired Pressure Vessels for Petroleum Liquids and Gases were 
sent to the Boiler Code Committee, the Subcommittees on Weld 
ing and on Unfired Pressure Vessels, and the AWS Conference 
Committee in August, 1933, and by the time of the meeting of 
Sept. 14, 1933, several letters of comments had been received by 
the secretary. The manner in which these comments should be 
used was considered by the Executive Committee and it was 
decided that they should be handed to the chairman of the 
Joint API-ASME Committee for consideration at the meeting 
of the joint committee on Sept. 15, 1933, as such action was 
most desirable. This joint committee consisted of Walter 
Samans, chairman, R. P. Anderson, secretary, from the API, 
A. J. Ely, K. V. King (P. D. McElfish, alternate), R. C. Powell, 
and T. D. Tifft, and from the ASME, R. E. Cecil, E. R. Fish, 
D. S. Jacobus, T. McLean Jasper, and James Partington 

On Jan. 5, 1934, the tenth draft of the API-ASME Code was 
presented to the Boiler Code Committee containing the ac- 
cepted changes to the earlier proofs. Dr. D. S. Jacobus stated 
that the Boiler Code Committee was asked to review this print- 
ing not with the thought of the suitability of it for inclusion 
in Section VIII, Unfired Pressure Vessels, but for the opinion of 
the members of its suitability for publication as a Joint Com 
mittee Report for public use, Later these rules might be con 
sidered in connection with the Unfired Pressure Vessel Code 
The consideration of the effect of two sets of rules led to the 
statement by some members of the Conference Committee of 
State and Municipal Boiler Inspectors that they were not in 
favor of two codes to cover the construction of unfired pressure 


vessels. The study of the new rules might eventually result in 
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incorporating them in Section VIII or their issue as a separate 
part of that Section. 

The discussion resulted in the appointment of a Special Com- 
mittee of H. B. Oatley, chairman, I. E. Moultrop, C. O. Myers, 
and H. Le Roy Whitney to prepare suitable recommendations 
for the Boiler Code Committee to transmit to the Secretary of 
ASME as to the manner in which these rules should be handled 
This committee reported that it was advisable for the ASME 
Council to approve the publication of the proposed rules for 
criticism and comment 

At the meeting of the Boiler Code Committee of Feb. 16, 1934, 
Dr. D. S. Jacobus, as chairman of the Executive Committee, 
outlined a letter of Feb. 7 to Walter Samans, chairman of the 
Joint API-ASME Committee containing the suggestions from 
the members of the Boiler Code Committee on the Joint Com- 
mittee Report. This letter mentioned 39 changes and gave 
reasons for them. It called attention to the low factor of safety, 
the less stringent requirements for stress relief, and the low 
standards of inspection. Dr. Jacobus also reported that Messrs 
Cecil, Fish, and Partington were the members of the Boiler 
Code Committee with him at the meeting of the Joint Com- 
mittee on Feb. 15, 1934, at which time the letter was consid- 
ered. As the last proof had been accepted by the API, only 
changes which did not alter the intent of a statement could be 
made and it was felt that the best plan would be to issue the 
report as made 

Some of the suggestions of the letter of Feb. 7, 1934, had been 
followed, but not all. An additional element had been incor- 
porated by following the suggestion that test specimens be 
stress-relieved in the same manner as the vessel would be re 
lieved and the steel plate stamped accordingly. No attention 
had been given to the value of the factor to be added to the 
plate for corrosion or depreciation or on the change in working 
pressure for vessels at temperatures not to exceed 200 F before 
throwing out of service. These rules represented a cross sec- 
tion of the views of the API and the ASME, each conceding 
certain features that agreement might be reached after most 
painstaking and friendly deliberation. 

It was decided that the Boiler Code Committee should take 
no formal action on the new set of rules at that time 

The API-ASME Code published in September, 1934, contained 
133 pages of text with an additional 13 pages of index. Sec- 
tion W, Design and Construction of Fusion-Welded Vessels, 
covered 62 pages; Section R, Design and Construction of 
Riveted Vessels, 41 pages; Section I, Inspection Repair and 
Allowable Working Pressure for Vessels in Service, 17 pages; 
Section S, Materials and Other Specifications, one page; and an 
Appendix of five pages. Section S gave merely the list of 
acceptable ASTM, API and ASA specifications by number. 

The exemption (4) of the preambles of Section VIII, ‘vessels 
for inflammable liquids or gases at temperatures over 300 F,”’ 
was brought before the Boiler Code Committee from the Joint 
API-ASME Committee. This committee suggested that the 
exemption be expanded by including vessels covered by and 
subject to the inspection requirements of the Joint API-ASME 
Code. The reason for this suggestion was explained by Mr 
Ely of the Standard Oil Development Corporation, and others 
pointed out the fact that such exemptions in separate codes were 
satisfactory. A Special Committee was appointed to draw up 
a suitable wording for this exemption 

Ac the meeting of Feb. 8, 1935, of the Boiler Code Committee, 
the members of the Special Committee reported that it advised 
postponing the change of the exemption pending possible co- 
ordination of the two codes into a single code. 


SPECIAL COMMITTEE TO REVISE SECTION VIII 


A Special Committee to Revise Section VIII to embody the best 
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features of the ASME and the API-ASME Codes and to use API- 
ASME for all vessels other than those covered by Par. U-70 was 
approved. This Committee consisted of E. R. Fish, chairman, 
R. E. Cecil, A. J. Ely, D. S. Jacobus, K. V. King, C. O. Myers, 
Walter Samans, and H. Le Roy Whitney. The need for revi- 
sion was brought to the attention of the Committee at its 
meeting of May 24, 1935, when A. C. Weigel referred to the 
fact that since the adoption of the Joint API-ASME Code there 
had been a great amount of unfair competition in the trade. 
Many industries other than the petroleum industry, realizing 
that the cost of vessels was less when built under the new code 
than under Section VIII, had been ordering under that code. 
The new code required inspection by a qualified inspector but 
did not establish qualifications. It did not fix the authoriza- 
tion for affixing the stamp nor that the affixer had determined 
that all tests and requirements of the Code had been met. He 
advised that 90 per cent of the unfired pressure vessels for which 
his company had inquiries or had quoted had been based on the 
API-ASME Code. This information was to be sent to the 
Joint API-ASME Committee and to the Special Committee to 
Revise Section VIII. 


TENSILE STRENGTH OF RIVETS 


The tensile strength of rivets used in the connection of domes 
was brought before the Boiler Code Committee by T. C. Smith 
of the General Petroleum Corporation on April 22, 1932, and 
referred to V. M. Frost and then to A. C. Weigel. Mr. Weigel 
reported that from data of the publications of the University of 
Illinois and the American Institute of Steel Construction it 
appeared reasonable that 8000 psi in direct tension might be 
used with safety until further test data were available. This 
suggested the appointment of a special committee to formulate 
a revision of Par. P-193(¢) consisting of H. E. Aldrich and A. 
E. R. de Jonge 

Mr. Aldrich reported on Feb. 16, 1933, that after considera- 
ble work the special committee had prepared the report given 
in the Appendix to the minutes. This showed that 8000 psi for 
rivets which held nozzles was safe and also that the permissible 
stress in the rivets for crow-foot braces (Table P-8 with Pars 
P-222 and P-223) was safe within reasonable limits of usage. 
For rivets in domes the permissible stress with a factor of safety 
of 5 was not over 7200 psi because of the many factors which 
had to be considered. At the suggestion of Mr. Aldrich the re- 
port was referred to the Subcommittee on Boilers of Locomo- 
tives and the Special Committee on Reinforcement of Openings. 

The report of 13 pages was made by A. E. R. de Jonge to H. E. 
Aldrich based on the experiments of Prof. C. R. Young in Can- 
ada on the ultimate strength of rivets stressed in pure tension, 
and combinations of tension and bending, tension and shear, 
and with tension, shear, and bending. From these Mr. de 
Jonge derived curves which could be used for any condition of 
combined tension and bending and combined tension, shear, and 
bending. He then gave the result of his work as well as the 
analysis used, including a bibliography of 16 references 
extending from 1899 to 1930. 

James Partington, chairman of the Subcommittee on Boilers of 
Locomotives, reported on March 24, 1933, that his committe- 
approved the recommendation of 7200 psi for rivets in dome 
rings, and D. B. Wesstrom, chairman of the Special Commit- 
tee on Reinforcement of Openings, also approved this limit. 

The latter committee recommended an addition to Par. U-59 
(6) on riveted connections to provide for this stress. At the next 
meeting of the Committee this change (7200 psi) was made in 
Par. U-33 on domes, nozzles, and manholes over 16 in. in diame- 
ter, with 12,000 psi for the latter two if 16 in. and under. 

In reply to a communication of Sept. 14, 1933, which objected 
to the limit of 7200 psi, the Subcommittee on Special Design 
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reported at the October meeting that this allowable stress was 
intended to apply to cases in which the rivets carried all the 
load from the dome and if stays were used safety could be 
determined best by a hydrostatic test and that the limit of 7200 
psi should be applied to the rivets of manhole frames in which 
the saddle flange thickness was 7/s in. or less. 


VESSELS SUBJECTED TO EXTERNAL PRESSURE 


W. D. Halsey, chairman of the ASME Special Research Com- 
mittee on the Strength of Vessels Under External Pressure, re- 
ported on the proposed rules which had resulted from their 
research which had been requested by the Boiler Code Commit- 
tee. This committee first reviewed all of the existing formulas, 
about 15, which had been proposed for vessels subjected to ex- 
ternal pressure. Some were based on the experiments of Stew- 
art, Fairbairn, or Cammer pertaining to long vessels of rela- 
tively small diameter. Very little data were available for short 
vessels with the effect of the support from the heads of the ves- 
sel. Others, such as those for the Adamson formula for furnace 
rings, were based on limited experiments and were practically 
empirical 

Experimental work for the report had been conducted by 
Prof. T. McLean Jasper and Mr. Sullivan at the plant of the 
A. O. Smith Corporation and by Commander H. E. Saunders 
and D. F. Windenberg of the Model Basin at the Washington 
Navy Yard. The results of the methods of investigations of 
these two groups were the same but the one developed by the 
Navy Department was simpler to apply 

The formulas to determine the strength were in many cases 
too complex to be included in a Code for the use of the average 
tank or boiler fabricator so the Research Committee attempted 
to simplify the application by the preparation of rules with 
charts which could be easier to understand and apply. The re- 
sults had been carefully checked with the tank failures on which 
data were available. The forms tested were those for 
which inquiries had been made and the results were applicable 
to steel for pressures less than 500 psi and for temperatures not 
in excess of 700 F. The working pressure was fixed at one fifth 
of the collapsing pressure. Some of the members of the Special 
Research Committee felt that a lower factor of safety could and 
should have been used 

The Rules reported by the Committee were dated December, 
1933, and covered 12 pages. They were accepted for publica- 
tion in MecHanicaL ENGINEERING and became Pars. U-120 
to U-138 of Section VIII of the Code 


OBJECTION TO FREQUENT REVISIONS 


The issuance of frequent revisions was brought before the 
Committee of Dec. 9, 1932. Frequent revisions were objected 
to by state boiler-inspection departments because of the effect 
on their printed rules which thus became antiquated and from 
builders who had to change designs. C. W. Obert also pointed 
out that many of the interpretations which became Code rules 
could have been handled by the National Board of Boiler and 
Pressure Vessel Inspectors and thus made for certain relief 
The discussion of this subject led to appointment of a Special 
Committee to advise the Boiler Code Committee on the ways, 
means, and scope of its work 


PROTEST OF OHIO BOARD 


On Feb. 8, 1935, a protest of the Ohio Board of Boiler Rules 
against the number of revisions and interpretations ot the Code 


was announced to the Boiler Code Committee. It pointed out 
that whereas they appreciated the developments and advance- 
ment of the art, especially as it pertained to welding of seams 
and to new materials, it was their opinion that it should not be 
the policy of the Committee to consider through interpreta- 
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tion or revisions, questions of construction for special designs 
that were not covered by the Code. It recommended that fab- 
ricators of vessels should be given to understand that their 
product must be constructed in accordance with the Code in- 
stead of revising the Code to suit any particular construction. 
It pointed out the importance of uniformity of boiler regula- 
tions throughout the states and municipalities with a mini- 
mum of interpretations and revisions 


SCOPE OF WORK OF BOILER CODE COMMITTEE 


The Special Committee to Study Ways, Means, and Scope of 
the Work of the Boiler Code Committee, H. E. Aldrich, chair- 
man, E. R. Fish, V. M. Frost, C.O. Myers, H. B. Oatley, C. W. 
Obert and A. C. Weigel were appointed Jan. 13, 1933, and 
reported on Sept. 14, 1933. The report called attention to the 
complaints on the volume of Addenda matter and interpreta- 
tions accompanying the issuance in 1931 of the new welding 
rules, the largest ever issued at one time. The need for sucha 
large number was not contemplated. Many of the complaints 
were justified and the volume of addenda and interpretations 
should be curtailed. The committee recommended that these 
be continued as the needs of the industry dictated but that a 
special effort should be made to restrict the number to a mini- 
mum to meet actual needs 

The committee pointed out that the method of conducting a 
meeting should be changed and extraneous matter overruled 
and the conduct made more formal. The report contained an 
order of procedure regarding inquiries, communications, inter- 
pretations, committee reports, revisions, hearings, power boiler, 
program, and mecting. 

In addition form letters were given dealing with the greatest 
amount of Committee correspondence. The purpose of this 
report was (1) to expedite and simplify the work of the com- 
mittee, (2) to shorten the length of the meeting, (3) to give 
opportunity for consideration of inquiries by proper sub- 
committees, (4) to spread the burden of the work over a greater 
number of members of the Committee, and (5) to give the secre- 
tary a definite method in so far as possible for handling corre- 
spondence and preparing the program, 


U. 8. NAVY SPECIFICATIONS FOR MACHINERY 


The Bureau of Engineering, U. S. Navy, submitted a copy of 
tentative changes and additions to its General Specifications 
for Machinery used as the basis of construction and for pur- 
chase of propulsion machinery asking for comments or criti- 
cism, This was announced at the meeting of Jan. 13, 1933, 
and the changes and additions covering 10 pages were referred 
to the Subcommittee on Welding and the AWS Conference 
Committee 

Criticism was reported on March 24, 1933, of such a nature 
that a conference with representatives of the Bureau of Engi 
neering and a small group of the Boiler Code Committee and 
the American Welding Society was recommended 

The Conference took place at the Engineering Experiment 
Station at Annapolis, Md., on April 11, 1933, and at Wash- 
ington, D. C., on April 12, 1933, with Capt. H. R. Greelee of 
the Experiment Station and Commanders C. A. Jones and C. § 
Gillette, of the Bureau of Engineering, U. S. Navy. H. S. 
Jeans of the New York Navy Yard was delegated to report 
to the Bureau. The American Welding Society was repre- 
sented by C. A. Adams, J. J. Crowe, and C. W. Obert, and the 
Boiler Code Committee by E. R. Fish, D. S. Jacobus, H. B 
Oatley, James Partington, and R. K. Hopkins for H. LeRoy 
Whitney 

A paper was presented at Annapolis by Bela Ronay on a new 
instrument, the Arcronograph, which analyzed electric-arc 
welding by recording voltage across the arc during welding on a 
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chart and revealed the nature of the welding by drops of metal 
It recorded the history of cach drop and determined electrode 
performance. This paper was followed by a discussion of fea- 
tures of arc welding’and a magnetic device was shown for ex- 
amining the uniformity of rods. Demonstrations were made 
to show this. Pieces were welded and defects which were indi- 
cated by the Arcronograph were found on breaking one of the 
weld specimens. The Engineering Experiment Station was 
visited in the afternoon 

At the meeting at Washington on the next day in the Board 
Room of the Bureau of Engineering, Commander Jones explained 
that the Bureau was not set on clectric-arc welding as seemed 
to be understood from their specifications but the gas-welding 
industry had not given the data from which to write such speci- 
fications. 

The remainder of the session in Washington was under the 
chairmanship of Commander Gillette and the subject of fusion 
welding was discussed by him and then in detail by Messrs 
Adams, Fish, Jacobus, and Partington. Mr. Oatley had pre- 
sented to Commander Gillette a copy of the suggestions and 
criticisms made by Mr. Partington and his committee on March 
21, 1933, and then these were discussed. 


RULES POR BOLTED FLANGED CONNECTIONS AND FOR FLATHEADS 
AND COVERS 


The tentative report of the Subcommittee on Special Design, 
D. B. Wesstrom, chairman, giving the Rules for Bolted Flanged 
Connections and proposed revisions of the rules in the Code for 
flatheads and covers, was formulated by a Special Joint Com- 
mittee with representatives from the ASA Sectional Committee 
on Pipe Flanges and Fittings, the API, and the Subcommittee 
on Special Design. This was presented on Feb. 16, 1934. F. S. 
G. Williams, acting chairman of the Special Committee, ex- 
plained the principal features of the report and the difficulties 
of the problems encountered. The letter of transmittal was 
accompanied by five pages of text and tables and one sheet with 
two figures on Proposed Rules for Bolted Flanged Connections 
and three pages of text and one page of forms of heads on Pro- 
posed Revisions of Rules for Flat Heads and Covers 

The first finally became Pars. UA-16 to UA-22 and the latter 
was applied in Pars. P-198 and U-39 


ACTIVE AND INACTIVE INTERPRETATION 


E. R. Fish reported that he had revised and brought up to 
date the résumé of interpretations in the same manner as that 
used when V. M. Frost and he had previously compiled a list 
and he suggested that the list as of June 29, 1933, be issued. 
The active interpretations were examined again in 1935 by 
V. M. Frost to suggest the necessary addenda for the 1935 edi- 
tion of all of the sections of the Code 


MERCURY BOILERS 


The Executive Committee reported on Jan. 15, 1932, that it 
had studied the details of design for the Mercury boilers to be 
installed at the General Electric plant at Schenectady, N. Y., 
and at the Kearney (N. J.) Plant of the Public Service Electric 
and Gas Company, Newark, N. J. Additional data had been 
received from the General Electric Company regarding these 
installations and those in use for years at the Hartford Elec- 
tric Light Company, Hartford, Conn. The features were fully 
discussed and it was voted to recommend to the chief boiler 
inspectors of the states of New Jersey and New York accept- 
ance of the installations of the units in each state as a special 
case 


POREIGN-MADE BOILERS 


A communication from R. E. W. Harrison, chief, Machinery 
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and Agricultural Implements Division of the Department of 
Commerce, was received by the Executive Committee before 
the meeting of Jan. 4, 1935, transmitting a copy of a letter 
from H. E. Stebbins, Assistant Trade Commissioner of the 
U. S. Embassy in London, England. This letter made inquiry 
relative to the inspection under ASME Code requirements of 
British-made boilers for export to the United States. The Sen- 
tinel Wagon Works of Shrewsbury, England, had received an 
order from the United States for a steam wagon. The Executive 
Committee had asked Mr. de Windt for an opinion and he 
stated that at the meeting of the Executive Committee of the 
National Board of Boiler and Pressure Vessel Inspectors it was 
the opinion that an inspector in England could be qualified by 
passing an examination by a Board of two or more members 
of the National Board in some state that had adopted the Code. 
The passing of this examination would entitle him to a Na- 
tional Board Commission which would be acceptable in the 
United States with the exception of Massachusetts. The manu- 
facturer would have to make application for a stamp and fulfill 
all requirements of the Code so that the boiler could be stamped. 
The Committee referred the opinion of the Executive Commit- 
tee of the National Board to the Executive Committee of the 
Boiler Code Committee and Mr. Myers was asked to reply 

A letter was sent to the acting secretary, Miss M. Jurist, 
from C. O. Myers, dated Feb. 7, 1935, pointing out two meth- 
ods of inspection, one by the passing of an examination by a 
foreigner, the other by having a qualified inspector of the 
United States inspect the boiler construction in England. Miss 
Jurist communicated this to Mr. Stebbins on Feb. 8, 1935, 
with a copy to Mr. Harrison. 

Mr. Harrison suggested that an international trade law might 
include reciprocal inspection agreements. It was pointed out 
to him that inspection was a state and not a national matter 


MATERIALS 


The Subcommittee on Material Specifications during this 
period consisted of P. R. Cassidy, chairman, A. M. Greene, Jr 
J. O. Leech, and P. J. Smith of ASME; C. L. Warwick, chair- 
man, E. J. Edwards, and C. F. W. Ryst of ASTM, and J. O 
Leech, chairman, E. F. Kenney and A. D. Peace of AASM 
It arranged for the introduction of the revisions of many of the 
specifications so that they would agree with the latest form of 
the earlier ASTM Specifications which had been adopted and 
proposed the adoption of six additional ASTM specifications 
S-26 to S-31. S-26 and S-27 were for High-Tensile-Strength 
Carbon-Steel Plates for Pressure Vessels, the first for plates 2 in 
and under in thickness, the latter for plates over 2 in. in thick- 
ness. S-28 was for Chrome-Manganese Silicon Alloy Steel 
Boiler Plate, S-27 for Seamless 70-30 Brass Condenser Tubes and 
Ferrule Stock, S-30 for Seamless Muntz-Metal Condenser Tubes 
and Ferrule Stock and S-31 for Seamless Admiralty Condenser 
Tubes and Ferrule Stock. 

On Jan. 15, 1932, this Subcommittee reported that the Code 
did not require the presence of an inspector in a steel mill but 
only required the mill report and specified physical and chemi- 
cal properties. Hence foreign-made sheets and solid drums 
meeting those requirements could be used in Code structures. 
On June 23, 1932, the Committee confirmed this ruling for 
foreign boiler material. 

The Committee recomn,ended that boiler tubes made by the 
Johnson Electric Welding method be acceptable under the 
specifications S-17 and S-18 for lap-welded tubes and pipes and 
that no further action be taken at that time regarding electric- 
resistance-welded pipe as the ASTM Specification for such pipe 
(A 135-31T) was in a highly tentative form and would require 
a number of revisions; but the pipe as made should be per- 
mitted under lap-welded pipe and tube specification. 
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At this same meeting of the Committee a special committee 
of H. Le Roy Whitney, Perry Cassidy, E. R. Fish, and H. B 
Oatley was appointed to consider the allowable stress on 
the fusion-welded pipe which had been reported 


ACCEPTABILITY OF OTHER MATERIALS 


ELECTRIC-FURNACE STEEL 


The Subcommittee on Materials recommended on Sept. 16, 
1932, that clectric-furnace steel be considered acceptable under 
the Code in specifications requiring open-hearth steel. This 
was cared for by the alteration of ASTM specifications to the 
‘*Process'’ clauses of its steel specification by adding the words 
“or electric furnace."’ 


EVERDUR 


Everdur, a high-strength copper alloy of the American Brass 
Company, had been presented as a vessel material in 1928, but 
in February, 1932, the Boiler Code Committee was asked to 
consider it as a material for a fusion-welded pressure vessel for 
300 psi. The physical and chemical properties of the material 
given in the reply to this case permitting its use indicated the 
requirements which should be met. On April 27, 1934, this 
material was permitted for the shell of a low-pressure heating 
boiler 


CROMANSIL 


The Petroleum Iron Works Company, Sharon, Pa., requested 
an opinion on cromansil as a material for use in fusion-welded 


pressure vessels which under Par. U-71(c) might be considered 
for new material. The weldability of this was questioned and a 
special committee, C. A. Adams, chairman, Dr. A. Sauveur, 
F. H. Farmer, Perry Cassidy, and James Partington, was ap- 
pointed to form a statement of facts and data which should be 
known before the Boiler Code Committee could consider its 
use for a welded vessel. Co-operation with AWS was directed 
The report of Feb. 16, 1933, recommended that a specification 
for the material be requested of the appropriate committee 
of ASTM or with its co-operation, and that (1) welds should 
mect present test specifications for plain-carbon boiler steel 
maintaining the same ductility, (2) a breathing test on full-sized 
pressure vessels should be made, (3) creep test should be made 
for proposed range of temperature usc, (4) fatigue test should 
be made of welded sample, (5) a careful study should be made 
of effect of the heat of welding on adjacent base metal, and (6) 
the structure of the metal weld should be determined 

On April 21, 1933, it was reported that the Lukens Steel Com- 
pany were conducting tests at Lehigh University on riveted 
joints of plates of cromansil alloy stecl and on Nov. 24, 1933, 
the high-strength rivets of that material which had been de 
veloped were reported as described in the paper, ‘High Strength 
Rivets,’ in the Oct. 2, 1933, issue of Steel. Dr. Adams stated 
at this meeting that the manufacturers of cromansil had ob 
jected to the lengthy breathing test. 

On Jan. 5, 1934, Perry Cassidy, chairman of the Subcommittee 
on Material Specifications, presented a specification for this 
steel alloy with chromium, manganese, and silicon, which had 
been developed by the Carbide and Carbon Corporation. This 
specification had been prepared also by the Subcommittee as 
directed at the November meeting. The material had not been 
considered by it as a material for welding. The Subcommittee 
saw no reason why it should be questioned for unfired pressure 
vessels or power boilers with riveted joints as it had much greater 
strength. C. W. Obert pointed out that it had been developed 
after five or six years of work and has been in actual use for 
three or four years. It was requested that the suitability of 
cromansil for riveted construction be submitted by the Car 
bide and Carbon Corporation to recognized metallurgists. The 
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proposed specifications were submitted to George B. Water- 
house, Massachusetts Institute of Technology, William Camp- 
bell, Columbia University, Vsevolod N. Krivobok, Carnegic 
Institute of Technology, and Herbert M. Boylston, Case School 
of Applied Science, as reported by C. W. Obert on Feb. 16, 1934 

On April 27, 1934, Mr. Obert reported that the Carbide and 
Carbon Corporation had decided to weld sample drums and 
submit them to breathing tests at the Barberton plant of the 
Babcock and Wilcox Company. On asking if such test would 
give the information desired by the Special Committee on Alloy 
Steels for Welded Pressure Vessels, Dr. C. A. Adams pointed out 
the desire for heat and creep tests and the breathing test was the 
equivalent of the fatigue test. Perry Cassidy called attention 
to corrosion fatigue. Mr. Obert was requested to submit the 
scope of the proposed tests to the Special Committee. 

On Dec. 6, 1935, a report was made that the cromansil alloy- 
steel tank being tested at the Hedges-Walsh-Weidner Company 
plant at Chattanooga, Tenn. had been subjected to 250,000 
alternations from 0 to 1'/, times the working pressure to prove 
the satisfactory qualities for the use of this alloy steel. The 
stress at the high pressure was 25,000 psi with 85,000 psi mate- 
rial. The tank was 34 in. in diameter and about 8 ft long made 
of '/,-in. plate. The yield point was 66,000 to 70,000 psi. The 
intention, as explained by C. W. Obert, was to carry this test 
to §00,000 alternations and then test to rupture in order to 
examine the joints and the interior of the vessel. He desired to 
know if the Committee wished the test to go beyond 500,000 
alternations. This request was referred to the Special Commit 
tee on High Tensile Steels for Welded Pressure Vessels 

On Nov. 23, 1934, the maximum shearing strength of Grade 
A, cromansil was made 60,000 psi in single shear and 120,000 
psi in double shear with a crushing strength of 120,000 psi. 


HIGH-TENSILE-STRENGTH STEELS~~-PATIGUE TESTS 


On Feb. 8, 1935, the tensile strengths of high-tensile-strength 
carbon-stcel plates were fixed at 70,000 psi for S-26, while for 
S-27, 65,000 psi was fixed for Grade A and 70,000 for Grade B. 
The strength for cromansil S-28 was fixed at 75,000 psi for Grade 
A and 85,000 psi for Grade B. For materials of S-26 and S-27 the 
crushing strength was given as 95,000 psi, the same as firebox 
steel of S-1 

The permissible use of molybdenum steel for boiler drums and 
pressure vessels was brought to the Boiler Code Committee on 


June 29, 1934, by A. C. Weigel, Combustion Engineering Cor 


poration, New York. This steel similar to ASTM A 149-33T 
and A 150-33T, was proposed for boiler drums or vessels welded 
in accordance with Par. U-68, (Class 1) with carbon 0.15 to 
0.25 per cent and molybdenum 0.040 to 0.060 per cent. This 
was referred to the Subcommittee on Material Specifications 
Perry Cassidy, chairman of that Subcommittee, pointed out 
that it had no information of the suitability for welding 
and that proof tests and other data should be furnished 

The Subcommittee on Material Specifications reported on 
Oct. 19, 1934, that the committee believed that breathing tests 
were not always necessary to prove the adaptability of a new 
alloy to breathing tests, it held that check tests on specimens 
cut from welded joint perpendicular to the weld could be com- 
bined with fatigue tests which would not only test the weld 
metal but the joint between the weld metal and the plate. A 
number should ,be made and the results should check withia 
reasonably close limits. The results should be compared with 
those from standard 55,000-psi fire-box steel plate and pos- 
sibly with 70,000-psi-tensile-strength plate. Positive proof 
should be submitted that the physical properties could be ob- 
tained from the chemical analysis proposed. Actual tensile 
tests should be presented from plate of actual thickness, prefer- 
ably up to 4 in. at least in accordance with those with S-27 
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metal, The discussion of this subject showed agreement on the 
elimination of the breathing test at least for low-alloy metals 
H. Le Roy Whitney suggested the addition of an impact test. 


NON FERROUS METALS 


‘‘Herculoy,’’ a copper alloy of the Revere Copper and Brass, 
Inc., Rome, N. Y. (Cu 95.2 per cent, Si 3.25 per cent, tin 0.5 
per cent, and zinc 1.0 per cent) was presented to the Committee 
as a permissible metal for use in unfired pressure vessels in ac- 
cordance to the reply given in Case No. 715 permitting the use 
of Everdur. As it has not the same composition as Everdur it 
had been presented as a competitive material. E. R. Fish was 
requested to obtain further data and the suggestion was made 
that the Subcommittee on Material Specifications ascertain if it 
were possible to secure a specification covering both of the al 
loys. As this was not possible at that time, use was made of 
Case No. 778 and Herculoy was allowed under Par. U-69 with 
restrictions given in the reply of May 25, 1934 

Monel metal for nipples in blowoff connections was sanc- 
tioned on Jan. 16, 1934, by an addition to Par. P-9 allowing ma- 
terials of “‘ferrous or nonferrous materials having physical 
characteristics which are not less than those required for welded 
or seamless steel pipes and the strength of which is not impaired 
by the temperature to which they are subjected." 

Permission for the use of high-strength copper-nickel alloy 
or that of the 18-8 chrome-nickel-alloy steel was asked on May 
25, 1934, by the Linde Air Products Corporation for a seamless 
pressure vessel to be used at low temperature with a stress al- 
lowance of 11,000 psi and a temperature of —297 F. This was 
referred to the Executive Committee and H. B. Oatley and 
conference with the National Board of Boiler and Pressure 
Vessel Inspectors. On examination of the design with a mate 
rial of 95 per cent copper, 3 per cent silicon, and 1 per cent man- 
ganese, the construction of this low-temperature vessel with 
proper reinforcement of opening was approved (Case No. 780) 
on June 29, 1934 

On Sept. 14, 1934, C. W. Obert reported that he had submitted 
a draft of specifications for Monel metal and 18-8 chrome-nickel- 
alloy steel to the Subcommittee on Material Specifications for an 
expression of opinion as to whether they would be suitable for 
the particular service being considered by the Boiler Code 
Committee. At the October meeting the Subcommittee ex 
plained why these specifications could not be used. The Com- 
mittee voted to use them in making the necessary qualifying 
replies to the cases asking for the use of these materials under 
Par. U-12 which provided for the use of new materials as they 
were developed and as had been done in many previous cases 
The replies to Cases Nos. 792 and 793 were issued pending the 
results of the joint action of Boiler Code Committee and the 
American Society for Testing Materials. 


S-1 sTEEL WITH NICKEL 


Steel meeting the specification S-1 but containing 1'/, to 
2'/, per cent of nickel added to the metal to obtain a tensile 
range of 70,000 to 80,000 psi and yield strength of 0.6 T.S. and 
an elongation in 8 inches not less than 25 per cent was approved 
for stamping with Code symbol for small high-pressure heating 
boilers to be used by Pennsylvania Railroad on diesel locomo- 
tives as had been granted in 1930 

S-29 anp S-30 TuBEs 

Specification S-29 (ASTM B55-33) for Scamless 76-30 Brass 
Condenser Tubes and Ferrule Stock, and S-30 (ASTM BS56-33) 
for Seamless Muntz-metal condenser tubes and Ferrule Stock 
were added to Section II, Material Specifications on the request 
from the Subcommittee on Unfired Pressure Vessels on Feb. 8, 


1935 


MECHANICAL ENGINEERING 


MALLEABLE IRON 


On April 19, 1935, a number of members of the Manufacturers 
Standardization Society of the Valve and Fittings Industry re- 
quested a change in Par. P-12 so as to permit the use of a lower 
grade of malleable iron than that in S-15. After discussion of 
the reason for limitation for use, the Committee voted to make 
no changes. 

CAST IRON 


At this same mecting E. R. Fish recommended that some 
provision be made in the Unfired Pressure Vessel Code for the 
use of cast iron in the construction of such vessels. He presented 
certain additions to Pars. U-13 and U-59(e). Others urged that 
the use of such material should not be encouraged. Advantages 
and disadvantages were mentioned by different members of the 
Committee. A Special Committee, E. R. Fish, V. M. Frost, and 
H. B. Oatley, was appointed to consider this matter and report to 
the Executive Committee for authority to publish in MecHant- 
caL ENGINEERING 


NICKEL-CLAD-STEEL PLATES 


The Committee accepted (Oct. 24, 1935) the progress report 
of the Subcommittee on Material Specifications that on nickel- 
clad steel plates the same objections as to difference in coef- 
ficients of expansion as occur in plates clad with stainless steel 
did not hold but the Subcommittee advised that (1) the base 
metal be a Code metal, (2) that the strength of the welded plate 
be figured on the thickness of the base metal, (3) that the weld- 
ability of nickel-clad plates be referred to the Subcommittee on 
Welding and the AWS Conference Committee, and (4) the Boiler 
Code Committee should decide on temperature limit based on 
the difference of expansion between the cladding and the base 
metal 

AMERICAN MARINE STANDARD COMMITTEE 
SUBCOMMITTEE ON MARINE BOILER RULES 


On Feb. 18, 1932, D. S. Jacobus reported that the Committee 
that had been appointed by Hon. R. P. Lamont, Secretary of 
Commerce, about two years before to co-ordinate Marine Boiler 
Rules, had submitted its report to D. N. Hoover, Supervising 
Inspector General of the Steamboat Inspection Service. The 
Service had decided to publish suggested rules for the construc- 
tion of fusion-welded marine boilers and pressure vessels as an 
appendix. For this purpose a committee of AWS had co-oper 
ated and the Board of the Directors of AWS had approved 
those welding rules at its meeting on Jan. 5, 1932. The Fusion 
Welding Rules of Sections I and VIII of the ASME Boiler Code 
had been used as a basis with modifications to fit marine ap- 
plication. 

It was reported on April 22, 1932, that there was a proposal to 
consolidate the Steamboat Inspection Service and the Bureau of 
Navigation into a new bureau known as the Bureau of Naviga- 
tion and Steamboat Inspection. 

Senate Bill No. S-1129 was reported to the Committee on 
April 21, 1933. This bill related to the construction and in- 
spection of boilers, unfired pressure vessels, and the appurten- 
ances thereof, which would set up a new Board of Supervising 
Inspectors and empower it to make rules and regulations cover- 
ing the design, construction, and inspection of boilers, pres- 
sure vessels, and piping. 

J. W. Wilson, of the Bureau of Navigation and Steamboat 
Inspection, who had attended meetings of the Boiler Code 
Committee for several years as a representative of D. N. Hoover, 
Supervising Inspector General of that Service, stated that the 
support of this bill by the Boiler Code Committee would, no 
doubt, be helpful in the consideration of it by the Senate. The 
new rules for which this bill provided would be submitted 
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to the public for comment as soon as the bill was passed. Ac- 
tion regarding the support of this bill by the Boiler Code Com- 
mittee or by the American Engineering Council was referred 
to the Executive Committee with power. 

The first report of the Committee to Co-ordinate the Marine 
Boiler Rules was sent to the members of the Boiler Code Com- 
mittee, and as D. N. Hoover, Assistant Director of the Bureau 
of Navigation and Steamboat Inspection, had asked for com- 
ments on the rules by March 1, 1934 (later made April 1), and 
the matter of suggestions was considered by the Committee 
on Feb. 16, 1934. As individual comments by members would 
mean duplication in some of these comments, D. S. Jacobus 
suggested that these replies be sent to V. M. Frost, chairman of 
the Subcommittee on Marine Boiler Rules, which was the suc- 
cessor to the former committee which had worked with the 
American Marine Standards Committee. The earlier commit- 
tee had aided in the formation of the rules which had been 
created by the Committee formed by Secretary Lamont. 

In sending in the suggestions of the Boiler Code Committee 
as combined by V. M. Frost, a set of resolutions was included 
covering the approval of Rules I and II of the General Rules and 
Regulations, with congratulations to Hon. H. N. Hoover on 
the successful results of his efforts in having a bill passed by 
Congress which freed the Service of old and incomplete rules 
that had been enacted into law in the past and permitted the 
use of the rules which he had initiated and were up to date 
It also stated that the Committee endorsed certain proposed 
changes which it submitted for the consideration of the Bureau 
and it thanked General Hoover and James W. Wilson for their 
co-operation and help in the work of the Boiler Code Committee. 


GENERAL RULES 


The amended Rules I and Il—General Rules and Regulations 
were called First Supplement to General Rules and Regula- 
tions, January 1, 1935 

These were adopted persuant to the authority conferred by 
the Act of June 13, 1933, amending Rule I and II pertaining to 
the design, construction, and inspection of boilers, unfired pres- 
sure vessels, and the appurtenances thereof 

The foreword was signed by the members of the Co-ordinat- 
ing Committee mentioned in the foregoing chapter and con- 
tained in pages I to XI, including title and table of contents 
with 164 pages of text and 19 pages of index. 

Rule I on Specifications covered 44 pages and Rule II on De- 
sign, Construction, Installation, Inspection, and Repair of 
Boilers, Pressure Vessels, and Piping Systems covered 120 pages. 

The material specifications were mostly marked ‘‘in sub- 
stantial agreement with’’ some ASTM Specifications. 

In Rule II many of the diagrams and formulas were based on 
those of the ASME Codes. Section 20 on Fusion Welding bore 
the note “‘these rules are based on those prepared by a Subcom- 
mittee of the Committee on Welding in Marine Construction 
of the American Welding Society which in turn were based on 
those prepared by the Boiler Code Committee of The American 
Society of Mechanical Engineers with the co-operation of the 
American Welding Society."’ 


CHANGES IN PERSONNEL 


The members of the numerous special committees, to whom 
questions of immediate import were referred and whose terms 
of service were for short periods are mot listed because of the 
number and their transient nature. These committees were 
composed of members of the Boiler Code Committee and non- 
members whose experience and interests made them most valu 
able in solving the problems submitted. 

The list of Honorary Members was increased by the names 
of F. W. Dean and E. F. Miller (Oct. 28, 1932) and also W. F. 
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Durand and M. F. Moore (Oct. 24, 1935). The death of Prof. 
E. F. Miller on June 12, 1933, removed from the list of Honor- 
ary Members the name of one of the original members of the 
Boiler Code Committee. 

R. E. Cecil and A. C. Weigel (April 22, 1932) were added to 
the Boiler Code Committee as well as Walter Samans and A. J. 
Ely (Oct. 19, 1934). Prof. C. A. Adams was appointed Nov. 
23, 1934, and H. C. Boardman and W. G. Humpton on Dec. 8, 
1935. C. L. Warwick resigned from the Committee on Sept. 
13, 1935. 

The Subcommittee on Material Specifications lost C, L. 
Warwick by resignation on Dec. 31, 1935 to Ue succeeded by 
P. J. Smith. 

A. J. Pack retired from the Subcommittee on Boilers of Loco- 
motives on Sept. 13, 1931. 

The subcommittee on Heating Boilers lost the services of 
M. F. Moore and W. A. Nevin by retirement and of R. Stresan 
and Raymond Newcomb whose deaths were reported Feb. 12, 
1932. Those added to the subcommittee were J. W. Lockett 
(April 23, 1932) and C. E. Bronson (Jan. 4, 1935), and John A. 
Darts replaced J. W. Lockett who resigned Oct. 19, 1934. 

G. A. Luck succeeded J. H. Plunkett on the Subcommittee on 
Miniature Boilers, Oct. 24, 1934. 

The annual report of the Boiler Code Committee made in 
September, 1933, noted the appointment of William Ferguson 
to the Subcommittee on Rules for Inspection. 

The Subcommittee on Welding lost J. A. Dixon (May 20, 
1932) and Henry Torrence (Dec. 8, 1935) by retirement. 

The Subcommittee on Special Design was appointed on March 
24, 1933, on the discontinuance of the Special Committee on 
Reinforcements of Openings. It consisted of D. B. Wesstrom, 
chairman, W. L. Bowler, R. E. Cecil, Paul Diserens, H. E 
Rockefeller, D. W. H. Rowand, and F. S. G. Williams. D. B. 
Rossheim was appointed a member in June 29, 1934, and Prof 
E. O. Waters, on Jan. 3, 1935. Paul Diserens retired on May 
24, 1935. 

The Committee to Confer with the Massachusetts State Board 
of Boiler Rules of Feb. 19, 1932, consisted of D. S. Jacobus, 
chairman, F. S. Clark, E. R. Fish, and I. E. Moultrop. 

The Boiler Code Committee noted with sorrow and regret 
the death of Calvin W. Rice, Secretary ASME, on Oct. 2, 1934 
A resolution describing his interest, aid, and encouragement 
was entered in the minutes of the Boiler Code Committee 

In reporting personnel matters it is a pleasure to note that on 


June 23, 1932, Chairman F. R. Low attended the meeting with 


Dr. D. S. Jacobus, vice-chairman presiding. Throughout the 
years of this period Mr. Low was confined to his home or the 
hospital but his continued interest, was shown by the receipt 
of frequent telegrams to the Committee or some one of its 
members. 


REPRESENTATIVES OF GOVERNMENT AGENCIES 


During this period (Jan. 1932-Sept. 1935) the minutes record 
the presence of J. W. Wilson as representative of the Steamboat 
Inspection Service or the Bureau of Navigation and Steam- 
boat Inspection Service 

From April 21, 1933, to December, 1935, the minutes show the 
attendance of a Commander of the U. S. Navy as the representa- 
tive of the Bureau of Engineering. This attendance resulted 
from an invitation by the Boiler Code Committee sent to the 
Bureau in reply to a letter of Sept. 16, 1932, from Admiral S. M 
Robinson, chief of the Bureau of Engineering, asking for copies 
of the Code and requesting the listing of the Bureau for future 
publications. As the Committee had co-operated with other 
departments of the National Government, the request was 
granted and an invitation was extended for the attendance 
of a representative of the Bureau 
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ADVISORY BOARD OF STANDARDS AND CODES 


On Dec. 7, 1934, the ASME Council set up an Advisory Board 
of Standards and Codes consisting of a chairman from the 
ASME Council and one member from each of the following 
committees: Boiler Code, Standardization, Power Test Codes, 
and Safety. This Board was advisory to the Council and as- 
sisted it in establishing (1) general policies pertaining to stand- 
ards and codes, (2) initiating and developing standards and 
codes, and (3) co-ordinating the activities of the several com 
mittees represented by its membership. V. M. Frost was des 
ignated as the representative of the Boiler Code Committee on 
the Board. Authority had been delegated by the Council to 
this Board to approve actions of the Boiler Code Committee 

Under this arrangement the actions of the Boiler Code Com 
mittee were entered into the minutes of the Council and the 
Committee still remained a creature of the Council. 


CALIFORNIA ACTIVITIES 

In January, 1932, the proposed revision of the Air Tank Safety 
Orders were received from F. A. Page, supervising engineer, 
Boiler Section, Industrial Accident Commission, State of Cali 
fornia 

It was the desire of the California Industrial Commission to 
adopt the 1931 Code for Unfired Pressure Vessels for its Safety 
Orders but local conditions and the pressure of local industries 
made it necessary to follow the suggestions of its Revisions 
Committee. The revisions proposed by the San Francisco group 
had been rejected by the Los Angeles group. The Boiler Code 
Committee was requested to consider the various alternatives 
The report was referred to the Executive Committee and R. E 
Cecil, H. B. Oatley, and H. Le Roy Whitney. 

A letter of six pages of March 28, 1932, commenting on 35 of 
their numbered paragraphs was sent by the Boiler Code Com- 
mittee to Mr. Page. His reply of April 15 discussed the reply 
and indicated the way in which certain paragraphs were then 
worded. This was referred to the same group of the Boiler 
Code Committee. The reply to this letter was before the Com- 
mittee as reviewed by Perry Cassidy on May 22, 1932, and ap- 
proved for transmission by the Committee 

In a letter of April 16, 1932, F, A. Page presented, in connec 
tion with his objections to inserted heads, single welded on the 
outside only, a report of the failure of one of this type of heads 
on April 13, 1932. This happened in a garage but there were no 
injuries and only nominal property damage. The tank 18 in 
diameter, 5 ft long, was sct vertically with the head at the bot- 
tom convex to pressure. The top, concave to pressure, failed 
The head was '/, in. in thickness with a °/,-in. skirt. The 
welding contact after failure showed it to have been less than 
1/, in 

This led to much correspondence and study by the Boiler 
Code Committee as well as to information from California 
of four other failures of inserted heads. The Committee author 
ized a letter to Mr. Page asking for full data of design and con- 
struction of the tanks which failed, especially the attachment 
of the heads and the way in which failure occurred. The answer 
of the Boiler Code Committee of Dec. 12, 1932, noted that the 
ruptured vessel showed a construction so foreign to the letter 
and spirit of the Unfired Pressure Vessel Code that the failure 
did not indicate that present Code requirements were incorrect 
The construction used was not sanctioned by the Code. No 
failure in a welded vessel constructed in accordance with the 
requirements of Fig. U-17 of the 1932 Code and of Pars. U-73 
and U-75 had been reported to the Boiler Code Committee 
The letter requested any further information which could be 
sent. 

Mr. Page later referred to proposed revision of Pars. U-69 
and U-70 (a) 








MECHANICAL ENGINEERING 


A conference was held between Mr. Page and two members 
of the Boiler Code Committee, R. E. Cecil and C. W. Obert, 
during the meeting of the National Board of Boiler and Pres- 
sure Vessel Inspectors in New York, Oct. 17 and 18, 1933. 
The discussion of the problems resulted in revising Fig. U-17 
of the 1932 Code (Fig. U-18, 1935 Code) so as to make the 
distance 2¢ of the figure that from the point of tangency as 
shown in Fig. U-18 with a minimum of !/2 in. 

Following the settlement of this question came the report 
from Mr. Page of the failure of a casing-head gasoline storage 
tank in the refinery of a large oil company causing the loss of 
10 lives. Then the Industrial Accident Commission was re- 
quested to supervise the installation and operation of unfired 
pressure vessels, particularly those of the oil and other indus- 
trices handling or treating inflammable material. Mr. Page 
requested the recommendations of the Boiler Code Committee 
in the consideration of proper rules. A letter was sent calling 
attention to the API-ASME Code and the ASME Unfired Pres- 
sure Vessel Code as well as consideration of the safety factor 

It was reported at the meeting of Feb. 16, 1934, that F. A 
Page had been advised by his chief that it would be well to 
follow the ASME Code because of the limitation of working 
stress and Mr. Page was informed by the Boiler Code Commit 
tee of the elements which should be considered in tank design 
Later discussion of California needs occurred at the meetings of 
March 23, 1934. 

There were no further references to the California activities 


in 1934 and 1935 


Smoke-Tunnel Testing 


UTURE air-pollution problems are being solved before 

they arise by New York University engineers, by means of 
smoke-tunnel tests on models of proposed new industrial plants 
and the homes, factories, fields, and woods around them 

Dr. Harold K. Work, director of the Research Division of 
New York University’s College of Engineering, and R. C 
Roe, president of Burns and Roe, Inc., announced that recently 
completed terrain-model tests will make it possible to increase 
the generating capacity of the Hudson Station of the Rockland 
Light and Power Company, at Tomkins Cove, N. Y., without 
increasing air pollution. 

The Hudson Station now consists of two 22,000-kw generat- 
ing units, and expansion plans call for the installation of a 
66,000-kw unit. Burns and Roe, consulting engineers to the 
power company, sponsored a series of smoke-tunnel tests to 
determine how the new unit would affect atmospheric condi- 
tions in the residential section surrounding the plant 

Scale models of the generating station, the proposed addi 
tion, and the entire neighboring community were tested in 
the Research Division's low-speed wind tunnel, especially 
designed for air-pollution studies. The behavior of the smoke 
and gases from the plant's stacks was studied under a varicty of 
wind-speed and wind-direction conditions. The effect of dif 
ferent stack velocities, stack designs, and building contours 
was determined. 

According to Mr. Roe, these test results indicated that it can 
be confidently predicted that there will be no worsening in air 
pollution conditions when the new unit goes into operation 
Also during the smoke-tunnel tests certain modifications to the 
existing stacks were worked out that will improve present 
conditions appreciably. 

The modifications, Mr. Roe said, will consist of extensions to 
the existing stacks and the use of a tapered stack design, which 
will result in greater stack gas velocities and thus a higher trail 
effect. 
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|.” eecomaange for these pages is assembled from numerous 
sources and aims to cover a broad range of subject mat- 
ter. While few quotation marks are used, passages that are 
directly quoted are obvious from the context, and credit to 
original sources is given. 


1953 Manpower Program 


HE scrious shortage of engineers and scientists which has 
hampered industrial production and expansion for the past 
two years will continue to retard, during 1953, attainment of full 
output of civilian and defense materials, both of which are 
sorely needed to maintain our defense effort and to help stabi- 
lize U. S. civilian economy 
These views were set forth by T. A. Marshall, Jr., Mem. 
ASME, executive secretary of the Engineering Manpower Com- 
mission of Engineers Joint Council, during a recent meeting 
with manpower authorities. Right now, he declared, there is 
a need for 40,000 new engineering graduates for industrial and 
civilian governmental needs alone without considering the 
needs of military services or education. The grim facts on engi- 
neering graduates for the next four years are estimated in 1953 
at 23,000; 1954 at 19,000; 1955 at 22,000; and 1956 at 29,000. 
To combat this continuing shortage of technical manpower, 
announcement of the EMC program for 1953 reveals that the 
Commission will: 


1 Attempt to secure better utilization of engineers and 
scientists by industry and government. Considerable progress 
has been made during the past year in calling to the attention of 
governmental agencies cases of malutilization of engineers. 
In addition to continuing to work toward better utilization of 
engineers by Government, particularly in the military services, 
it is planned to step up activities on the utilization of engineers 
in industry. More specifically, EMC will: (4) Strive for better 
allocation of engineers between the military, educational, and 
industrial parts of our economy in order to maintain an opti- 
mum of activity in all three. (4) Continue to advocate the 
establishment of committees or panels to advise the Selective 
Service System, Department of Defense, Office of Defense 
Mobilization, and others on the allocation and use of engineer- 
ing and scientific manpower. EMC has offered and will con- 
tinue to offer its assistance and that of its supporting profes- 
sional societies, representing engineers and engineering educa- 
tors, toward the establishment, under professional control, of 
advisory groups of this nature. (c) Study the feasibility 
of commission in the military services of engineers as such, 
and the use of technical institute graduates, and those not com- 
pleting engineering courses in the colleges, rather than engi- 
neering graduates in billets and jobs requiring the capacity and 
training of technicians only. These should aid in reducing the 
malutilization of engineers in both government and industry. 

2 Press for determination of the requirements for engineers 
as such in the various military services. This would include 
determining the effect of ROTC policies on the supply and 
utilization of engineers. 


3 Initiate an active program to encourage and facilitate the 
return to engineering occupations in industry of those engi- 
neering graduates who, in slowly increasing numbers, are 
leaving military service after varying periods of active duty. 

4 Recommend amendment of the Armed Forces Reserve 
Act of 1952 (P.L. 476). Provision should be made for a properly 
balanced allocation of those persons having special proficiency 
and experience. These persons should be distributed to meet the 
needs of military mobilization and at the same time preserve 
civilian activities required to support mobilization, and other- 
wise necessary in the national health, safety, and interest. 

5 Continue the program to interest qualified high-school 
students in careers in engineering and science. In this area, 
EMC will: (4) Continue the ‘Engineers Wanted"’ campaign of 
The Advertising Council, (4) Support the local activities of 
the Engineers’ Council for Professional Development, (c) 
Encourage such organizations as the Future Scientists of Amer- 
ica Foundation. (d@) Work toward securing adequate high- 
school curricula in science and mathematics. 

Assistance will be given to such organizations as the Future 
Scientists of America, but it is contemplated that this assist- 
ance will be of informational and advisory nature rather than 
financial. 

6 Provide assistance to various activities requiring informa- 
tion on the engineering-manpower situation. This will in- 
clude aid in obtaining outstanding and well-qualified persons 
as speakers. 

To carry out these objectives, close contact will be maintained 
with such agencies as the U. S. Office of Education, the Na- 
tional Security Resources Board, the National Research Coun- 
cil, the ODM Committee on Specialized Personnel (Flemming 


How to Obtain Further Information 
on “Briefing the Record” Items 


ATERIAL for this section is abstracted from: (1) 

technical magazines; (2) news stories and re- 
leases of manufacturers, Government agencies, and other 
institutions; and (3) ASME technical papers not pre- 
printed for meetings. Abstracts of ASME preprints will 
be found in the ‘ASME Technical Digest’”’ section. 

For the texts from which the abstracts of the “Briefing 
the Record” section are prepared, the reader is referred 
to the original sources: i.e. (1) The technical magazine 
mentioned in the abstract, which is on file in the Engi- 
neering Societies Library, 29 West 39th St., New York 
18, N. Y., and other libraries. (2) The manufacturer, 
Government agency, or other institution referred to in 
the abstract. (3) The Engineering Societies Library 
for ASME papers not preprinted for meetings. Only 
the original manuscripts of these papers are available. 
Photostat copies may be purchased from the Library at 
usual rate, 40 cents per page. 
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Committee), the Selective Service Advisory Committee, the 
Armed Services Committees of the House and Senate, the Ameri- 
can Council on Education, the Defense Manpower Adminis- 
tration, as well as the recently formed Citizens Committee on 
Utilization of Manpower in the Armed Services (Sarnoff Com- 
mittee), N.A.M. Manpower Committee, Manpower Committee 
of ACS, National Manpower Council of Columbia University, 
National Science Teachers Association, the newly organized 
Scientific Manpower Commission, and others concerned with 
manpower policies and problems affecting engincers and scien- 
tists 

Whenever possible, co-ordination will be sought from those in 
a position to co-operate with the EMC in advancing the pur- 
poses of the commission 


High-Speed Camera 


NEW camera, believed to be the fastest of its kind ever 

constructed, has been developed by the staff of the Uni- 
versity of California’s Los Alamos Scientific Laboratory, Los 
Alamos, New Mex., it was announced recently. Capable of 
photographing explosive phenomena at speeds up to 3,500,00 
frames per sec (about 150,000 times as fast as the usual picture 
one sees at the movie theater), the camera is of the high-speed, 
continuous-writing, rotating-mirror type. Details of the new 
camera were revealed at a meeting of the Society of Motion 
Picture and Television Engineers in Washington, D. C. 

The camera is primarily useful for the photography of high- 
speed events that are self-luminous or that are illuminated by 
very intense explosive light sources using an argon atmosphere 
Unlike conventional motion-picture cameras, in which the film 
is moved and the lens is fixed, the new camera incorporates two 
stationary film strips and a moving optical system. The ele- 
ment which makes possible the remarkably high exposure 
speeds is a small, thin, two-faced mirror which rotates at 10,000 
rps. The image of the object being photographed is relayed 
from the surfaces of the mirror to successive positions on the 
film strips through a serics of lenses. The ‘‘shutter’’ of the 
camera consists of a small block of plate glass which is shattered 
and rendered virtually opaque within a few millionths of a sec- 
ond by a shock wave from a high-explosive detonator. The 
shutter differs from an ordinary camera shutter in that it is 
initially ‘‘open,"’ remains so during a complete sequence of 50 
to 100 pictures, which are taken in 1/20,000 sec, and then is 


**closed.”’ 


Hot Laboratory 


UCH has been written about the nuclear scientists who 

work daily with radioactive materials too “‘hot’’ to 
handle, but it is always interesting to review how they have 
been able to solve many of their problems by using one of the 
Atomic Age's unique ‘‘tools'’—the ‘Hot Laboratory.”’ 

One such group of scientists is at work in the Bettis Plant, 
Pittsburgh, Pa., of the Atomic Energy Commission. Operated 
by the Westinghouse Atomic Power Division, this plant is 
engaged in two of the nation’s atomic projects—construction 
of the atomic power plant for submarine U. S. S. Nautilus, 
and development of another nuclear reactor for a large vessel, 
such as an aircraft carrier. Both projects are being conducted 
for the U. S. Navy and the Atomic Energy Commission. 

A major problem in the construction of nuclear reactors is 
that of handling radioactive materials during tests and labora- 
tory analyses. For safety purposes, this testing is done almost 
completely by remote control in a building known as the “hot 


lab."’ 








FIG. 1 OVER-ALL VIEW OF HOT LABORATORY 





FIG. 2 HANDLING RADIOACTIVE SPECIMENS 


There are five ‘hot spots,”’ or cells, in the Westinghouse hot 
lab and these are separated from the main working area by a 
thick concrete and lead wall. In the cells themselves—each 
separated from the other by a thick stecl wall—are testing de- 
vices designed especially for the lab’s operations 

In Fig. 1 scientists and technicians are shown testing and 
observing radioactive materials by remote control from behind 
three to five feet of concrete and lead walls. Layers of thick 
plate glass, separated by oil protect them from the deadly radia- 
tion emitted by the hot materials in cells on the other side 
of the wall. Periscopes and telescopes are used to review the 
radioactive objects at close range 

Radioactive specimens, too hot for human hands to 
handle, get special attention in one of the cells, Fig. 2. Using 
remote-control equipment, an engineer operates a milling ma- 
chine to cut the end off a container holding radioactive mate- 
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FIG. 3} SUPERSENSITIVE BALANCE 


FIG. 4 IMPACT TESTING OF RADIATED SPECIMENS 


rial to be tested. Once the end of the specimen container is 
removed, the untouchable objects are dropped into a tray, 
picked up by another, but smaller, manipulator and carried to 
another cell where physical and mechanical properties will be 
The periscope at the left of the picture has a motorized 
The special 


tested 
head and can view the entire cell at close range 
window is 36 in. thick and is made of layers of plate glass 
separated by an oil which has the same refractive index, or 
light-bending quality, as the glass 

The device behind the thick glass-oil window in Fig. 3 is 
called a “‘Gram-atic Balance’’ and is operated completely by 
remote control. The balance is so sensitive that it is capable of 
weighing the amount of lead used to write the word, ‘Gram 
atic,’ or 1l-millionths of a pound. Here, a technician is 
weighing a specimen which has been subjected to radiation to 
find out how much of a weight change has taken place 


5 LONG-RANGE MICROSCOPE 


FIG. 6 REMOTE-CONTROL PHOTOGRAPHY 


To find out how much of an impact a material will stand 
after it has been exposed to radiation, a specimen is struck 
with a hammerlike instrument shown in the cell in Fig. 4 


Here, a technician gets set to release the ‘‘hammer"’ and allow 
it to strike a small specimen held in position at the lowest point 
Small manipulator ‘‘claws’’ are stand- 


of the hammer's swing 
ing nearby ready to pick up the specimen and carry it to an- 
other device where it will be examined for ‘‘impact strength.”’ 

Exposure to radinactivity affects the hardness of a maccrial, 
In Fig. 5 an engineer, using a ‘‘long-range’’ microscope, is 
measuring the size of an indentation made on a specimen, The 
specimen is viewed by looking through the periscope that is 
linked to the microscope in the cell by an optical system 17 ft 
long. In the foreground of the cell is a mounting press upon 
which the hot material is prepared for observation under the 
microscope. All of these operations, including focusing and 
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lens changing on the microscope, are done by remote control 

In Fig. 6 a technician is shown operating a specially 
designed camera to photograph the microstructure, or the 
“atomic make-up"’ of a radioactive specimen. The camera-peri- 
scope arrangement is linked to a high-power microscope that 
has a lineal light path of 14 ft and that is capable of magnify- 
ing an object in its field 2000 times. All operations in this 
special photography, including the changing of focus, lenses, 
and specimen, are done by remote control. The pictures will 
tell the scientists if any change has taken place as a result of 
the specimen having been exposed to radiation. 


Industrial Atomic Power 


OME aspects of nuclear power for industry were discussed 
in an address prepared by Walker L. Cisler and A. S. Gris- 
wold, Detroit Edison Company, Detroit, Mich., for the recent 
Centennial of Engineering banquet held in the Mayflower 
Hotel, Washington, D. C. Mr. Griswold, who gave the ad- 
dress, pointed out that atomic energy today seems to present 
two major areas of peacetime application—heat for industrial 
use and a large series of useful isotopes. The tremendous 
amounts of heat energy involved seemed to be reasonably well 
understood. One pound of uranium is said to possess the heat 
equivalent of 1300 tons of coal. Therefore, if the price of ura- 
nium, as sometimes stated, is approximately $35 per lb, the cost 
of heat released by the fission of uranium, if it can be effectively 
utilized, will be extremely low. 

The challenge to engineering comes in the utilization of the 
heat of nuclear fission, according to Mr. Griswold. _ Under 
ordinary circumstances, a change in industrial processes of the 
kind contemplated would be undertaken only when the cost of 
using the new fuel or source of heat is as low as or lower than 
the cost of using conventional sources of heat. The applica- 
tion of atomic energy to industry on a wide-scale basis, there- 
fore, depends upon the ability of engineers to bring the costs 
within reason. 

Heat is used in many different ways in industry, particularly 
in metallurgical and chemical processes, Mr. Griswold pointed 
out. The radiation which results from nuclear fission will be a 
difficult and complicating factor in the direct application of the 
heat produced by fission to these processes. Where heat is re- 
quired in the form of steam, the use of atomic fucls ultimately 
may be practical. 

The other extensive use of heat in industry is in the genera- 
tion of electric power and it is toward this application that our 
greatest efforts have been devoted, he said. Scientists have de- 
veloped types of nuclear reactors which can be used to produce 
very large amounts of heat. Up to the present, only laboratory 
and experimental installations have actually been built 

While much of the theory concerning reactors and the release 
of heat during nuclear fission is known, Mr. Griswold said, 
no actual steps have been taken toward the construction of re- 
actors for practical commercial application in the generation of 
electric power. This is because many of the problems involved 
are as yet unsolved and the cost of producing a reactor appro- 
priate for commercial application now appears to be extremely 
high. 

A number of investigations directed toward solving the tech- 
nical problems and developing practical installations are being 
vigorously carried forward, Mr. Griswold stated. 

Since March, 1951, the Dow Chemical Company and the 
Detroit Edison Company have been engaged in a joint study 
of the feasibility of using the heat of nuclear fission in industry 
Recently additional companies have become associated with 
Dow-Edison in this effort until now a total of 15 separate enter- 
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prises are actively engaged in the project. The study, therefore, 
has the benefit of extensive engineering organizations and ex- 
perienced business executives. It has been concluded by this 
group that the use of heat from nuclear fission does appear to be 
practical but that a great amount of engineering research and 
development is necessary. 

As the starting point in the second phase of this endeavor, 
what should be called a high-temperature breeder reactor, to- 
gether with an integrated processing scheme, has been chosen 
as best meeting the purpose. The proposed reactor system is 
now the subject of detailed technical study. 

The problems which must be solved include the method of 
recovering the heat generated in the fission of the atomic fuels, 
the processing and reprocessing of the fuels, the processing of 
the excess fissionable materials, disposal of the waste, and the 
multitude of metallurgical, chemical, and mechanical prob- 
lems incident to such a development. 

As part of the Dow-Edison study, Mr. Griswold revealed, it 
has been shown that in the Detroit area at least, the investment 
of approximately $227 per kw of capacity in a reactor could be 
justified as compared with $77 per kw in the toiler plant of a 
conventional thermal-electric station. Thus it appears that 
the investment of $300 to $325 per kw of capacity might be 
justified in a large thermal-electric station in which the heat 
would be obtained from atomic fuels as compared with $150 to 
$170 per kw of capacity now required to construct a large 
modern coal-burning thermal station. In other areas these 
values might be somewhat different depending largely on fuel 
costs 

If a heat power reactor could be built for an investment of 
$227 per kw of electrical capacity, then the cost of heavy energy 
delivered to the turbine throttle valve would be equal to the 
cost of heat energy delivered by conventional coal-fired boilers 
This assumes no cost for atomic fuel, and no operating and main- 
tenance expense. With uranium costing $35 per lb, the cost of 
heat energy would be about 0.013 mill per kwhr—a negligible 
amount. It is anticipated that the value of by-products pro- 
duced by the reactor would offset the operation and mainte- 
nance costs. 

If these conditions can be met—a reactor costing not more 
than $227 per kw of electrical capacity and the production of 
excess fissionable material having a market value equal to 
operating and maintenance expense—then the use of atomic 
energy for power generation becomes competitive and can become 
commercially competitive. And we must recognize, he said, the 
generation of electric power using atomic fuels cannot be justi- 
fied, except during a development period, unless the costs are 
competitive. 

It is extremely doubtful whether the first breeder reactor for 
electric power generation can be built within the cost of $227 
per kw, but it is believed that this may be possible after initial 
experience is gained 

The high investment costs present a serious problem in the 
event the application of atomic fuels to electric power genera- 
tion becomes widespread. We would require approximately 
twice the investment in thermal generating stations we are 
now experiencing, he said. The electric power industry pres 
ently has a high ratio of investment to income. An increase in 
this ratio could create definite problems in financing 

Mr. Griswold emphasized that there is a further problem 
concerning whether the development of atomic-fueled electric- 
power stations should be carried out using governmental funds 
or private investments. Up to the present time the develop- 
ment in the United States and elsewhere has been almost en- 
tirely by governmental agencies. It is believed by some that 
government should carry on the development and actually 
develop and build atomic-powered generating stations. There 
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is the very strong feeling by others, and particularly those who 
believe in the principle of free enterprise, that the application 
of atomic energy to industry is a matter of private investment 
On the whole, both of these groups feel that the early develop- 
ment of atomic-fucled power stations is of greatest importance 
if we are to maintain our world leadership 

From the practical viewpoint, atomic energy can be con- 
sidered as a fuel. If government develops uses for this fuel, 
Mr. Griswold said, government must invest prodigious sums of 
money, acquired primarily in the form of taxes, in power-gen 
erating facilities. The investments thus created will not ap- 
pear on the tax rolls and will not contribute their normal share 
to the tax burden of the country. 

If private investment carries the development forward, many 
important economic conditions will result, he said. First 
is the matter of investment costs. Private investment is anxious 
to make new developments but will adopt them only when the 
costs can be justified. There will be, therefore, the great in 
centive to bring about engineering advances which will make 
the use of this new resource competitive with our present con 
ventional fuels. There will be created new industry, new in- 
vestments which contribute to the advance of our economy 
through reduced costs, and to the support of our way of 
life through contributions in the form of taxes. There will be 
created additional opportunity for investment. Mr. Griswold 
stressed that this is free enterprise, the way of life upon which 
our country was founded, and upon which it grew to its present 
position of world leadership. 

Energy and its application long has been recognized as the 
dominating factor in industrial development. We now have a 
new and perhaps unlimited potential source of energy and, ac- 
cording to Mr. Griswold, as engineers we have a challenge-—a 
challenge to develop the use of this energy at costs which can 
be justified and in ways which will contribute to the progress 
and pre-eminence of our country, and others allied with us 

The Dow Chemical Company and The Detroit Edison Com- 
pany have accepted this challenge, he said, and are investing 
their own private funds in the effort to develop competitive 
methods for utilizing the heat of nuclear fission. They would 
like to build and operate such an installation, financed by pri 


vate investment, as soon as possible 


Waste Atomic Gases 


ASTE gases as finally discharged into the air, from the 
Knolls Atomic Power Laboratory at Schenectady, N.Y , 

are no more radioactive than the normal surrounding atmos- 
phere and in many instances are even less radioactive, accord 
ing to Joseph J. Fitzgerald, a scientist at the Knolls Atomic 
Power Laboratory which is operated by the General Electric 
Company for the Atomic Energy Commission 

Speaking before the Fifth Annual Conference on Instrumenta- 
tion and Nucleonics in Medicine, sponsored by the American 
Instirute of Electrical Engineers, Mr. Fitzgerald described how 
an atomic-energy laboratory can operate safely in a populated 
area 

The laboratory is principally engaged in building a prototype 
atomic power plant for U. S. Navy submarines. Its research 
involves work with uranium 235 and other elements that re 
lease nuclear energy by the process of fission, he pointed out 
A constant study is made of the waste gases discharged into the 
air, in order to afford the maximum protection of the neigh- 
borhood, he added 

These gases are discharged through a 100-ft stack, and are 
constantly monitored to make sure that the concentration of 
radioactive material is kept well below permissible limits. 
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Constant air monitors are located at selected sites to check 
the radioactive concentrations at various points near ground 
level. Plant samples also are analyzed on a regular schedule to 
evaluate the accumulation of radioactivity on vegetation. 

Describing the safety operations, he said that the waste radio- 
active gases and smokes from the working areas are first passed 
through a ‘‘scrubber,’’ in which a caustic solution washes out 
the larger radioactive particles as well as the more volatile 
components. Next, they go through a high-efficiency filtering 
system, which removes more than 99.9 per cent of the small 
amount of radioactive material left. The air that remains is 
diluted, from 1000 to 10,000 times, with filtered air from the 
ventilating system of the building, and then is discharged 
through the stack, the scientist said. 

Normal atmosphere contains measurable but harmless quanti- 
tics of radioactive elements, and these produce radioactive par- 
ticles which are also removed by the filtering process. 

As a result, he said, in many instances the effluent from 
laboratory stack is cleaner radioactively than the atmosphere 


Clear Image Lens 


CLEAR image lens, said to be powerful enough to give 

vision to about half the estimated 150,000 partially blind 
persons in the United States, was described at the annual meet 
ing in Bangor, Me., of the Maine Optometric Association by 
Dr. William Feinbloom, associate in optometry at Columbia 
University, New York, N.Y. 

This new device, he reported, is a member of the microscopic 
lens family, and may offer hope to many of the partially blind 
having as little as two per cent vision. These partially sighted 
persons, he said, who include many children doomed to a life of 
Braille, have until now been classed with the blind 

Dr. Feinbloom said that the new lens, the result of five years 
of intensive research and clinical tests, is the first device re- 
moving all the blur optically possible from the eyes of the par- 
tially blind. 

For the first time the principle of aspherical surfaces is em 
ployed as an aid to the human cye, he explained. These sur- 
faces are departures from the spherical surfaces found in ordi- 
nary spectacles or magnifying glasses. Thus, instead of being 
curved like a ball (spherical), the new lens is slightly flattened 
or parabolic (aspherical) toward the edges 

He pointed out that patients who never before viewed tele- 
vision clearly, can now see the TV screen with maximum clar- 
ity. They can read newspapers, magazines, and books, while 
without the lens they have had to depend on the eyes of others 
The new lens should mean a return to normal work and living 
to many of those now classified with the blind, he declared 

The new lens, he revealed, also has been successful with per- 
sons suffering loss of vision because of advancing age, particu- 
larly defense workers engaged in high-precision work 

He cited clinical results with more than 400 patients who 
have used the lens for one to five years 

Based on their ability to read ordinary newspaper type, he 
reported, there have been good results with the new lens in 
over 9) per cent of the cases. Many had cye defects due to 
accidents, disease, or birth. Others were postoperative cata- 
ract patients, or had optic atrophy following brain-tumor sur 
gery. After being fitted with the new clear image lens, most of 
these patients who had been treated as blind, now carry out 
their daily routines without assistance 

Demonstrating the new lenses, Dr. Feinbloom pointed out 
that they can be worn like ordinary glasses, although they con- 
sist of a series of two or three lenses set about '/s in. apart. 
Total thickness of the resulting lens is about 7/1 in 
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The new lenses in the lower powers, Dr. Feinbloom de- 
scribed, consist of an air-separated doublet (two lenses) of deep 
curvature. In the higher powers, the lenses consist of an air- 
separated triplet (three lenses). In each case the front lens acts 
as an objective of the system and the rear one or two lenses as 
the eyepiece 

Instead of the image being made to focus close to the eye, as 
in the case of an ordinary magnifying lens, here the image is 
made to focus at infinity. This insures that there is no strain 
on the eye, or harm to the little vision the patient still retains 


Rubber Conveyer Beltroad 


4"/-MILE rubber conveyer beltroad, replacing boats, to 
transport iron ore and limestone from harbor to industrial 
processers in the Cuyahoga Valley could be Cleveland's solution 
to its perennial, multimillion-dollar program of keeping the 
narrow, twisting Cuyahoga River open to ore-boat traffic 

After studies of more than a year, engineers of the B. F. Good 
rich Company, Akron, Ohio, believe such a beltroad, stretching 
up the Cuyahoga Valley, could be built in a year at an esti 
mated cost of $6,000,000 for the conveyer and drive equipment 
Dock and loading facilities, as well as rights of way, would be 
additional 

The report was made public recently at a meeting of the 
Cleveland Port and Harbor Commission. The idea of a Cuya 
hoga Valley beltroad was first advanced to B. F. Goodrich in 
1950, by Charles F. Cousins of Cleveland. 

The report states that the growth rate of Cleveland's stecl 
industry indicates that ore and limestone deliveries must be in 
creased to satisfy the needs of the future. Today the Cuyahoga 
River has a throttling influence on shipping and is the weakest 
link in a chain of distribution that moves ore from the iron 
range to Cleveland stecl mills. The proposed beltroad could 
carry all the iron ore and limestone needed in Cleveland now or 
in the foreseeable future. 

According to the report, the terrain of the Cuyahoga Valley is 
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ideal for such a conveyer system. Pointing out that a beltroad 
for the Cuyahoga Valley posed no new engineering problems, 
B. F. Goodrich refers to other long-distance overland beltroads 
with which that company has been associated and which are 
working realities today. Iron ore from the iron range, the re- 
port says, gets started on its trip to Cleveland by riding rubber 
conveyer belts out of the mines 

Company engineers believe that a Cuyahoga Valley beltroad 
might well open a new era of industrial expansion for Cleve- 
land, with resulting collateral benefits in the way of additional 
jobs and larger payrolls 

The company’s proposal suggests that a conveyer-belt system 
could accept iron ore and limestone directly from ships docking 
at new waterfront facilities. Cargos could also be unloaded 
into a stockpiling area at the same location. The main belt- 
road would provide a smooth, continuous flow of materials 
from lakefront to steel plants. Spur lines would carry ma- 
terials from the main beltroad to the stockpiles of individual 
industrial users 

The report points out that ore boats lose valuable time in the 
slow passage up the Cuyahoga River and said that these vessels 
could be put to more profitable use if operated full time on the 
Lakes alone. With the beltroad a reality, ore boats could un- 
load at the lakefront and return immediately for more cargo 

Elimination of the time-consuming Cuyahoga River passage, 
the engineers believe, would, in effect, multiply the size of the 
fleet by making it possible for each boat to make extra trips to 
Cleveland each season, carrying more ore and limestone. To 
further increase ore deliveries, shipping companies could use 
larger, more efficient boats. The narrow Cuyahoga River now 
bars passage of the larger boats. 

In its proposal, B. F. Goodrich cited the following other 
advantages a beltroad could bring to the greater Cleveland 
community: 

1 Relief of traffic congestion. Raised bridges over the 
Cuyahoga River act like tourniquets on Cleveland's traffic 
pulse. Operation of the beltroad would clear the Cuyahoga 
River of both ore and limestone carriers. In addition, a pipe 
line for petroleum products could be an integral part of the 
conveyer structure, thus clearing the river of tankers. Numer- 
ous bridges must now be raised for every ore or limestone carrier 
which passes up the river. With a beltroad in operation, traffic 
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planners could utilize highways more effectively to speed the 
flow of traffic into and out of the city 

2 Smoke reduction. With added industrial space opened in 
the upper valley by a beltroad, industry can move in that di- 
rection, thus reducing the smoke problem in the heart of Cleve- 
land. Beltroads are smokeless. They replace river traffic 
which adds to the smoke problem 

3 Incase of enemy attack. Repairing damage to a beltroad 
is a matter of hours, not days or weeks as may be the case to 
reopen a river to traffic once passage is obstructed 


Heating Panel 


EVELOPMENT of an electric radiant-heating panel only 

1/ 16in. thick which can be cemented to the ceiling like 
wallpaper has been announced by United States Rubber Com- 
pany, New York,N.Y. The new panel is a sheet of conductive 
rubber that is the heating unit, sandwiched between layers of 
thin plastic and aluminum foil 

Complete radiant heating for an entire house or for a single 
room is possible with the panels, the company states. They are 
particularly useful for homeowners who add a new room or 
who want to supplement existing heat in such places as a den, 
expansion attic, or garage. 

Called Uskon, the panels are extremely light, weighing only 6 
oz per sq ft. A special adhesive bonds them to ceilings of 
plaster, sheetrock, or similar smooth material. Occasionally, 
molding is used in conjunction with the adhesive. The number 
of panels required is determined by climate, insulation, and 
other factors, but generally, Uskon does not cover the entire 
ceiling 

Where electricity is available for 1'/. cents a kwhr or less, 
the cost of operation is comparable with that of other fuels. 

Three sizes of panels are available, 4 X 6 ft, 4 X 4 ft, and 3 X 
4 ft, and both outer surfaces are covered with aluminum foil to 
keep out moisture. The panels are rated at 22 watts per sq ft 
(75 Btu) and are available for cither 115 or 230 volts. Because 
of the absence of abnormally high temperatures at concentrated 
points, hazards from burns and scorchings are eliminated 

Homes with Uskon heating panels have much more living 
space, because there are no radiators, wall heaters, chimneys, 
furnaces, boilers, ducts, or valves. Walls and floors are left 
completely free, and there is extra room for furniture and 
decorations 

Scientific analysis indicates that radiant heat in the ceiling 
is comfortable and healthful because of its uniformity and free 
dom from drafts, and because it is the nearest approach to the 
natural heat of the sun. Surface temperature of the ceiling 
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panels averages about 100 F, and the heat rays warm the floor 
and other objects in the room without heating the air. 

It is pointed out that excessively dry air is avoided, and the 
humidity approaches that of the outdoors. There is said to be 
no fuel soot, no fumes, and virtually no dust in circulation. 
Individual room heating may be operated by thermostatic 
control, if desired 

Panels can be attached to ceilings, without any cutting, 
rebuilding, plastering, or structural changes. They are then 
painted with conventional flat interior decoration 

The new-type panel is ideally suited for expansion attics that 
are to be made over into living quarters. An installation in a 
Levittown, L. I., home with an expansion attic of about 400 
sq ft, cost approximately $300. The attic had been converted 
into two rooms and a bath. 

A home now being completed in Milan, Tenn., gives an idea 
of the installation cost where Uskon panels are used as the sole 
heating source. This two-story home is in the $25,000 price 
bracket, with three bedrooms, and two baths. Cost of the 
Uskon installation in this frame building with a stone and 
brick veneer will be about $1200 for 36 panels. 


Mineral Production 


SS to the U. S. Bureau of Mines, the mineral 
industry of the United States continued to operate in 1952 
at the highest production rates in history 

The Bureau estimated that total value of mineral production 
in 1952 was approximately $13.5 billion, the same as in 1951. 
There was a slight decrease in physical volume of production, 
matched by a slight increase in average mineral prices. In 
terms of individual minerals, a significant decline in coal pro- 
duction was balanced by increases in most other mineral items. 


BITUMINOUS COAL 


Production of bituminous coal and lignite in 1952 was es- 
timated at 465 million short tons, a 13 per cent decrease from 
1951 output. The lower production was the result of steel 
strikes, declining overseas exports, and decreasing domestic 
consumption. The generai outlook, the Bureau reported, is 
not favorable to any recovery in production this year 

The average value of soft coal at the mine was about $4.95 
per short ton last year, a slight rise over 1951 

Estimated production of 40 million short tons of anthracite 
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coal in 1952 was a decline of about six per cent from 1951, 
attributable mostly to lower overseas exports. 


PETROLEUM PRODUCTION 


Crude-petroleum producers chalked up another record year 
with an output of approximately 2.3 billion bbl—equivalent to 
6,260,000 bbl daily—a slight gain over 1951. This output was 
worth an estimated $5.8 billion at wells (an average of $2.53 
per bbl) and accounted for over 40 per cent of the total value of 
United States mineral production in 1952 

Marketed production of natural gas was estimated by the 
Bureau at 8100 billion cu ft, nine per cent more than in 195] 
The average value of gas at wells rose slightly to about 7.4 
cents per thousand cu ft. 

Production of natural gasoline was estimated to have risen 
two per cent to about 121 million bbl, with the average valuc 
Output of liquefied petroleum gases 
expanded more significantly--by an estimated 16 per cent 
to roughly 100 million bbl. Stocks of L-P gases increased by 
about 1.5 million bbl during the course of the year. 


remaining unchanged. 


NONMETALLIC MINERALS 


Production of nonmetallic-mineral raw materials, which go 
to the construction, chemical, fertilizer, ceramic, and many 
other industries, increased about cight per cent in total value 
between 1951 and 1952, largely as the result of higher values for 
stone and cement. Among the nonmetallics showing physical 
increases of five per cent or more were sand and gravel, stone, 
ground sand and sandstone, bromine, and potash 

A small gain over 1951 brought 1952 cement production to 
nearly 250 million bbl. New plants at Brandon, Miss., Baton 
Rouge, La., and Maryneal, Texas, produced large quantities, 
and a plant at Bunnell, Fla., was reported near completion 
The average mill value, according to reports from producers, 
was stable throughout the year at about $2.55 per bbl. 

Fluorspar and gypsum production dropped off from 1951, 
the decline in fluorspar shipments from domestic mines occurring 
in the face both of a record consumption of fluorspar and in 
creased Government stockpiling. Imports of fluorspar, on the 
other hand, established a new record and appeared for the first 
time to have exceeded domestic production. Output of gypsum 
and gypsum products declined sharply in the early months of 
1952, particularly in the eastern States. It appeared, however, 
that a large part of the loss was made up in the latter part of 
the year and that final figures would show a production which, 
while below 1951, would approximate that of 1950 


TRON-ORE PRODUCTION 


The supply of iron ore in 1952 was reduced by strikes which 
led to the loss of two months’ production during the peak of the 
season. Extraordinary effort on the part of the producers, 
however, and the new cargo capacity added to the Great Lakes 
carricr fleet, ameliorated the effects of the shutdown, with the 
result that fairly adequate stocks of ore were available for Lower 
Lake consumers’ winter needs. 

Except for nickel, a marked improvement was reported in 
supplics of the ferro-alloy metals. The international alloca 
tion plans for both cobale and tungsten were discontinued at 
the end of the year. 

The manganese situation changed radically in 1952 because of 
the sharp increase in imports coupled with the drop in con- 
sumption resulting from strikes in the steel industry. Imports 
were sufficient to permit a rapid recovery of manganese-ore 
stockpiles in the hands of the alloy producers. Similar fac 
tors, plus increased domestic production, also led to a marked 
improvement in tungstea supply. Domestic production of 
chromite increased by 35 per cent and imports by 13 per cent. 
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Despite the increased supply of nickel provided by slightly 
higher production in Canada and resumption of operations in 
Cuba, and despite a lower rate of Government stockpiling, 
there was a scarcity of the metal in terms of industry require- 
ments, and international allocation was continued. Similarly, 
although production of molybdenum increased by about 13 per 
cent and consumption declined slightly, the combined demand 
for domestic consumption, export, and national stockpile 
continued to exceed the supply, and both domestic and inter- 
national allocation were retained. 


NONFERROUS METAL IMPORTS 


There was no further increase in domestic production of 
copper in 1952, despite the continuing heavy demand. Heavy 
receipts in the latter half of the year resulted in copper imports 
which were substantially higher than in 1951, but total supplies, 
nevertheless, continued to be inadequate for all defense and 
civilian requirements. Copper continued under complete 
allocation control domestically, and internationally was 
governed by the ‘‘entitlements to consumption’ of the In- 
ternational Materials Conference. 

In contrast with copper, both lead and zinc changed from a 
position of inadequate supply to one of relative plenty, as con 
sumption decreased slightly and supplies were augmented 
greatly by imports. Domestic mine production of lead was 
about the same as in 1951, but imports of lead in various forms 
Mine production of zinc was also little 
Prices 


more than doubled. 
changed, while imports increased by about one third 
of both metals declined considerably during the course of the 
year, and in the later months a portion of the industry was 
forced to curtail production. 


OTHER COMMODITIES 


Supported by record imports of bauxite, the aluminum in- 
dustry turned out 935,000 tons of metal in 1952, an increase of 
12 per cent compared with 1951, and a new peak. Power short- 
ages in the Pacific Northwest and in the Tennessee Valley kept 
output from reaching the scheduled million-ton mark. 

Another light metal, titanium, began to blossom into an im- 
portant new industry in 1952. All commercial production of 
this metal is based on a process developed by the Bureau of 
Mines. Output in 1952 of this important military metal was 
roughly double that in 1951, and by 1956 may be 20 times as 
great as last year 

During 1952 shipments of monazitc, the principal source 
mineral of the rare-earth group of metals, ceased as the foreign 
countries producing this material placed restrictions and 
embargoes on its exportation. Production of monazite in 
Idaho and of bastnaesite, another rare-carth, source-mineral, in 
California is being developed rapidly to help compensate for the 
loss. Demand for other minor but strategic metals, such as 
beryllium, columbium, and tantalum, also continued to exceed 
available supplies. 

Gold production in 1952 declined six per cent compared with 
1951, due to less yield of by-product gold from base-metal 
mining operations and to less output from straight gold mining, 
both lode and placer. The production of silver in 1952 de- 
clined slightly below that of 1951, reflecting a lower average 
silver content vf the base-metal ores from which most of 
the silver also comes. 


MECHANIZATION 


The trend continued toward greater mechanization in the 
mines of this country, the Bureau reported. Improvements 
were made both in machines and in mining techniques. The 


practice, pioneered by the Bureau of Mines, of bolting together 
overhead rock layers continued to replace timbering in coal 
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mines and was introduced during the year into metal mines as 
well. This so-called ‘‘roof bolting’’ is not only cheaper, but 
reduces the hazards of falling rock 

Recovery of manganese from open-hearth slags, a develop- 
ment which would greatly increase the domestic supply of this 
essential steelmaking ingredient, was advanced by Bureau of 
Mines experiments during the year. Testing of the smelting 


operation on a pilot-plant scale is now contemplated by a 


commercial firm 

Extraction of zirconium metal from its ores, another process 
pioneered by the Bureau, is being undertaken by several private 
firms. Owing to its high resistance to heat and radiation, 
zirconium is an important structural material in the construc- 


tion of nuclear reactors. 


Gas-Turbine Business 


ES gyms the great role the gas turbine is playing in the field 
of aviation, the gas-turbine business in the United States 
is rapidly expanding, according to company reports received 
from various parts of the country. After much experimenta- 
tion, testing, and refinement, actual placing of orders indicates 
that the gas turbine has now gone beyond the pure development 
stage and is being widely accepted by both industry and govern- 
ment 
INDUSTRIAL GAS TURBINES 


For example, Westinghouse Electric Corporation reports that 
in September, 1952, a 5000-kw gas-turbine generator began 
delivering power to the system of West Texas Utilities Com- 
pany, which covers a wide band 400 miles long from Mexico to 
Oklahoma. This kilowatt-producing gas-turbine unit sits, 
almost literally, on top of natural-gas wells (although it can 
burn distillate oil with ease) and provides much-needed power 
for the rapidly expanding irrigation systems of Texas, 

This unit is the simple, open-cycle type and is but 41 ft long 
and 12 ft wide. According to the company, it sets new standards 
for simple construction and accessibility of parts. All hor, 
high-pressure bearing seals have been climinated. No bearings 
are located within hot ductwork. The two bearings are part 
of the main frame to give maximum rigidity. They are ac- 
cessible from the ends of the machine. The six combustors 
project at an angle into the machine, so that their outer ends 
are exposed. Hence they can be individually removed after 
their covers have been taken off. The machine is split along 
the horizontal so that the top cover can be removed as a unit, 
exposing the entire rotating element 

The unit, being the prototype, was extensively tested before 
leaving the factory. The thermal efficiency is about one fifth 
better than the pair of 2000-hp units that preceded it and are 
now operating in a locomotive The noise level is low; noise 
suppressors are unnecessary. Vibration, likewise, is said to be 
insignificant 

The unit is truly a packaged power plant. All electric 
connections terminate in a cubicle mounted on the oil reservoir, 
which, too, is an integral part of the package. —All connections 
are made onthe unit. The entire power plant is shipped as two 
pieces. The generator and gear are one, the gas turbine the 
other 

Because the unit is compact and lends itself to a self-contained 
power package, the U. S. Army has purchased an identical unit 
for installation on railroad cars for use following some disaster 
or during an emergency. The power plant will occupy one car; 
the tranformer, switching, protective, and control equipment, 
a second car 

Late last year tests began on a 5000-hp gas turbine to drive a 
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gas-line compressor. It has a regenerator, which raises the 
efficiency approximately 20 per cent. It comprises two turbines 
on separate shafts. One turbine drives the air compressor; the 
other turbine drives the load. This arrangement allows opera- 
tion of the power turbine over the entire speed range 

Westinghouse also has a much larger, more efficient gas- 
turbine power plant under construction for the Public Service 
Company of Oklahoma. It will deliver 15,000 kw. This unit 
has two shafts. The high-pressure turbine drives the electric 
generator and high-pressure compressor. The low-pressure 
turbine, on the second shaft, drives the low-pressure compressor 
In addition to regenerators, the unit has intercoolers between 
the two compressor stages. This component arrangement gives 
the unit an efficiency said to be equal to that of a modern steam 
plant of this size 


LOCOMOTIVE GAS TURBINES 


The General Electric Company recently announced that 
Union Pacific Railroad of Omaha, Neb., has placed an order for 
15 gas-turbine electric locomotives with G-E’s Locomotive and 
Car Equipment Department, Erie, Pa. 

Delivery on the new order of 15 will begin carly in 1954, 
according to the company. 

Addition of the 15 locomotives to the 10 previously ordered 
will give the Union Pacific 25 of these gas-turbine locomotives 

Commenting on the order, Arthur E. Stoddard, president of 
Union Pacific, said the 25 locomotives will involve an ex- 
penditure of over $14 million and are part of U.P.’s continuing 
program for fast efficient freight handling on the nation’s 
strategic middle route. 

Like its predecessors, the new gas-turbine-powered locomo- 
tives will develop 4500 hp, equivalent to an average three-unit 
diesel-electric freight locomotive. The new units will be 
about 83 ft long and will pull a heavily loaded freight train 
at speeds up to 65 mph. 


NAVAL GAS TURBINES 


Solar Aircraft Company, San Diego, Calif., announced the 
receipt of a large contract from the U. S. Navy to equip a group 
of naval vessels with gas-turbine engines. 

The company has received Navy contracts approximating $2 
million for two types of gas-turbine engines. One group of 
constant-speed-type turbines will be used to drive electric gen- 
erators on shipboard. A similar gas turbine, but with variable- 
speed output, is under development by Solar for the Navy and 
will be used for propulsion of small craft. 

Both turbine types are in the §00-hp class, and the design is 
called by Solar its ‘‘Jupiter’’ gas-turbine engine. Solar also 
has designed and manufactures the 45-hp ‘‘Mars"’ gas-turbine 
engine, which is being furnished to the Navy to drive ship 
board fire-fighting pumps. Recently Solar delivered to the Air 
Force an experimental Mars engine equipped with generator, 
for supplying auxiljary electric power aboard aircraft 

The original version of the Jupiter engine, first announced 
late in 1951, was the first gas-turbine engine ever installed in an 
American naval ship. It was designed to drive an electric 
generator to provide emergency .power .on, shipboard. The 
lightweight, compact engine powers a 250-kw generator 

In the Jupiter gas turbiaes just announced, the basi. engine, 
controls, and reduction gearbox together weigh only 800 Ib 
The unit is 6 ft long, and both height and width are less than 3 
ft. These gas-turbine engines for driving generators, it is said, 
can replace diesel units of over four times their size and weight, 
a factor of great importance on fast Navy ships where constant 
effort is being exerted to reduce the weight and volume of 
equipment 

The company stated further that it is studying many potential 
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civilian uses for the gas turbines, such as powering helicopters, 
small boats, land vehicles, pumps, compressors, and industrial 
equipment. Gas turbines, in general, weigh much less per 
horsepower than gasoline or diesel engines, are more compact, 
and are expected to have lower initial and maintenance costs. 


50,000-Lb Drop-Forge Hammer 


STEAM drop-forging hammer rated at 50,000 Ib, was 

recently completed and shipped by the Erie Foundry 
Company, Erie, Pa., to a prominent drop-forging producer in 
the United States. This hammer is reported to be the largest 
steam drop hammer installed in this country, and is probably 
the heaviest hammer of this type in the world. Equal in rating 
to three hammers built by Eric Foundry for export just prior 
to and during World War II, the present hammer is much more 
rugged than its predecessors, and embodies many refinements in 
design which Erie has learned from the construction and opera- 
tion of these earlier machines. 

The shipping weight of the completed hammer, without 
dies, is in excess of 800 tons. When erected on its foundation 
the hammer extends 16 ft below the floor and approximately 
30 ft above the floor 

Despite the immensity of this machine it is easily controlled 
by one man using a foot treadle or hand levers. The hammer 
presently will be used to add to America’s productive capacity 
for Air Force equipment, but eventually its efforts will be 
turned to producing other parts impossible of production on 
the largest sizes of equipment previously available 

This giant drop hammer features a lubricating system of 
unusual design for lubricating the guide “‘Vs.’" The distribu- 
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tion valve is of a new counterbalance type which permits great 
sensitivity of control. A key between cach of the frames and 
the sow block keeps frames firm and prevents scale from work- 
ing under the frame seats. The housing bolts are vertical. 
The bottom cylinder head is integral with the cylinder. It is 
turned outside to serve as a huge dowel between the cylinder 
and the tie-plate. The pockets for the gland bolts are ma- 
chined from the solid in the cylinder head 


Parachute Testing 
UNIQUE program of research dealing with the free-fall 


tendencies of parachutes, is being carried out in Good- 

year Aircraft Corporation's airship dock, at Akron, Ohio. 

It is said to be the largest building in the world without inte- 
rior supports. 

Under terms of a contract with the Equipment Laboratory of 

the Wright Air Development Center, Wright-Patterson Air 

Force Base, Ohio, a staff of engineers from Goodyear Aircraft’s 
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ric. 12 ARTIST'S DRAWING SHOWS PARACHUTE DROP-TEST PRO- 


CEDURE IN HUGE GOODYEAR AIRCRAFT CORPORATION AIR DOCK 


(Cameramen positioned on catwalks along opposite sides of building 

photograph parachute as it falls. Tests made at night, with small 

lights pinioned to chute shrouds and suspended load, enable camera- 

men to track free-fall tendencies of saatioes on negative. Signs on 

floor help mark negative for final analysis. Note system of cables 

used to hoist chutes, which are released automatically. Entire operation 
is centrally controlled.) 


research and development department has spent considerable 
time drop-testing the latest military and civilian-type para- 
chutes from the ceiling of the 200-ft-high airship dock. The 
building provides an atmosphere free of wind currents and also 
an unusual amount of unobstructed height and floor space 

Purpose of dropping the large parachute models is to compare 
such properties as flight path, stability, weight-carrying ability, 
and opening characteristics for various types of parachutes. 
Parachutes being tested include such types as the standard flat- 
circular parachute in common use today, the famous ribbon 
and guide-surface parachutes developed by Germany during 
World War II, and some of the latest Air Force designs of recent 
development. 

Drag and stability characteristics of parachutes are deter- 
mined by a series of photographs taken as the parachute de- 
scends from the ceiling of the airship dock to the floor 
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FIG. 13 RING SLOT PARAC HUTE, PHOTOGRAPHED BY FLASH CAMERA 
AS IT MAKES 175-FT UNOBSTRUCTED FALL INSIDE AIR DOCK 


In the past, full-scale drop-tests of parachutes have been 
made from airplanes at considerable expense to scientific agen 
cies. Many model drop-tests have in the past been made from 
outdoor tower installations and inside elevator shafts or silos, 
but the results were not as accurate and efficient as those ob 
tained through use of the giant airship dock. 

This test setup also has been used for the investigation of 
tow-target recovery methods and development of instrumenta 
tion systems. Indications are that other similar applications 
can be performed efficiently using the present methods 


Canadian Hydro Progress 


RECENTLY issued review presents, for the year 1952, the 
results of a regular annual survey which is conducted by 
Canada’s Water Resources Division, Department of Resources 


and Development. While primarily concerned with progress 
in the development of Canada’s water powers, this review also 
touches on other phases of electrical power production and 
distribution. Effective co-operation in the assembly of infor 
mation is received from provincial authorities and from power 
producing and distributing organizations located throughout 
the country 

According to the survey, a new record was established in 
1952 in the total capacity of new hydroelectric generating units 
completed during the year, although not in the net increase in 
the total of installed capacity of hydraulic plants in Canada 
The record-high total of 1,064,600 hp of new hydraulic turbine 
capacity was brought into operation but, allowing for dis 
mantling of old plants and list adjustments, the net increase is 
reduced to 961,726 hp. However, the latter figure is only 
slightly below the previous record of 988,675 hp which was 
set in 1943 when the huge Shipshaw plant of the Aluminum 
Company of Canada was completed on the Saguenay River. 
In 1952 new capacity was more evenly distributed across the 
country, although the greater portion was located in the 
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Province of Quebec, The new projects which have been un- 
dertaken in rather remote regions serve to enhance the potential 
value of other undeveloped sites which only recently appeared 
to be located so distantly from centers of population as to be of 
little economic importance; also the continuing improvement in 
the technique of long-distance transmission is reflected in pro- 
posed transmission lines. The total of installed capacity of 
water-power plants in Canada is now listed at 14,304,230 hp 
which represents only 22 per cent of known resources. New 
plants and extensions which are scheduled for operation in 1953 
total 860,000 hp, while other developments which are under 
preliminary construction, or are definitely planned for later 
years, exceed 2,000,000 hp 

In addition to water-power development, a number of thermal 
units of large capacity were brought into operation and others 
are under construction. Although the production of electric 
energy to meet Canada’s expanding industrial and domestic 
consumption continues to be largely from hydraulic sources, 
thermal power capacity is also increasing and becoming a more 
important factor in the field of power production. Supple- 
mented by the output of new hydraulic and steam plants, total 
production of electric power was at a rate of approximately 
eight per cent above 1951. In the country as a whole, power- 
production facilities were sufficient to mect the present demand 
but little reserve capacity was available. 

In the field of power distribution, construction was also very 
active. New main transmission lines were completed or were 
under construction in many sections of the country, new trans- 
former and substations were built, and secondary lines were 
extended. Good progress in rural electrification was achieved, 
particularly in Ontario, Quebec, and Manitoba 


Plastic Piping 


LASTICS, used either as coatings for other pipe, or as pipe 
itself, are providing a promising new market, according to 

the Industrial Bulletin of Arthur D. Little, Inc., December, 
1952. Plastic piping has found many applications where cor 
rosion resistance, flexibility, or lightweight are desired, the 
article notes. While substitutes for metal pipe and fittings 
are not new, their use has increased tremendously since World 
War II, and development of new types in standard sizes indi- 
cates that increasing use will be made of plastics. Plastic pipe 
consumed about § million Ib of resin in 1951, but manufacturers 
predict that, in another ten years, production of such piping 
will reach 75 million lb per year. This still will be only a small 
portion of the total piping used, however; almost 7 million 
tons of steel pipe and 1.5 million tons of cast-iron pipe were used 
in 1949 

Phenol-formaldehyde resins are now sprayed on the inside of 
concrete, glass, or metal pipe for corrosion resistance. After 
baking at 400 F, the resins set to a hard finish, and are especially 
useful in piping for chemical plants where resistance to a wide 
varicty of solutions is desired, or where contamination of the 
finished product is to be avoided. Such pipe will carry sul- 
phuric acid of 60 per cent concentration at temperatures up to 
225 F, and some films will withstand 400 F 

Vinyl-vinylidene chloride polymers are also used as pipe , 
liners, and provide good corrosion resistance at temperatures 
between —40 and 194F. This combination of metal and plastic 
has a high mechanical strength. The polymers alone have 
been used for flexible tubing to carry corrosive liquids and gases, 
and can be used for electrical conduits. When used alone, 
however, they are quite brittle and subject to fracture at tem- 
peratures below freezing. Gas companies have used short 
lengths as couplings between large distribution mains and small 
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feeder lines into homes. This type of pipe is one of the most 
expensive of the plastics, costing $2.49 per ft for 2-in. pipe. 

Another plastic used as a liner is the furan type which is 
semithermosetting and semithermoplastic. It can be applied 
at room temperature by brush or spray, and is especially useful 
for carrying crude oil, gases, and refined oil products, since it 
resists the deposit of paraffins and is impermeable to water. 
In one installation, where conventional pipe carrying ‘‘sour’’ 
crude oil had lasted for six months, furan-lined pipe has been 
satisfactory for 21 months, and is expected to last for three 
more years, It is also used in coal mines, where the average 
life of untreated stcel pipe may be only three to six months. 

The Bulletin points out that although several types of plastic 
have proved satisfactory when used alone for pipe or tubing, 
best results are achieved when the plastic is chosen to mect the 
conditions of the specific installation; there is no all-purpose 
plastic. Cellulose acetate butyrate pipe is widely used in oil 
fields, since it is especially resistant to salt water or corrosive 
conditions in the soil, and prevents accumulation of paraffins, 
but it also finds several industrial applications outside the oil 
fields. Its relatively low cost, 81 cents a ft for 2-in. pipe, is 
also an attractive feature, when compared with stainless stecl 
at $4.32, although it costs twice as much as galvanized iron 
Polyethylene tubing and piping, which have the advantages of 
flexibility, lightweight, and ease of coupling, are ideal for 
carrying water on farms and ranches 

In mining operations, the article reveals, polyethylene pipe 
is used for water and for the water suspension of tailings. In 
one coal mine, untreated steel pipe, at 32 cents a ft, lasted only 
eight hours, but polyethylene pipe, at 66 cents a ft, is still in 
use after 2'/» years’ service. The material is also used in un- 
derwater conduits for electric wires, and as telephone conduit. 
Important here is the ease of joining pipe sections—three men 
can install 500 ft of 4-in. pipe in 14 min. Since polyethylene 
softens appreciably at 110 F, it is not suitable for applications 
such as food processing, where steam sterilization is necessary. 
One of the newest applications, however, is for radiant-heating 
systems, where the temperature rarely exceeds 100 F and 
where, in any case, the pipe is supported by concrete 

Pipe made from styrene alone or combined with other ma- 
terials, such as synthetic rubber or acrylonitrile, is especially 
suitable for carrying corrosive chemicals, particularly those 
containing chlorine. Such pipe has excellent resistance to 
acid and alkaline conditions in the soil, and is used for carrying 
water and waste on farms. One authority believes that piping 
promises to be one of the major fields of application for styrene 
plastics. The styrene-acrylonitrile combination is particularly 
useful for carrying petroleum and its products, and the high 
impact strength of the plastic makes it suitable for applications 
where it is subjected to vibration or rough handling 

Unplasticized polyvinyl! chloride is extruded in standard pipe 
and tubing sizes. It has been widely used in Europe since the 
early part of World War II, and is an excellent replacement for 
copper or steel in some applications. Such pipe has unusually 
high resistance to acids, alkalies, and many solvents, has high 
impact strength, and is only one fourth as heavy as stecl 


Body Armor 


HRAP jackets, for use by the U. S. Marine Corps as body 
armor, are being produced in quantity at the Westinghouse 
subsidiary, Plywoods-Plastics Corporation, Hampton, S. C 
In revealing that Westinghouse is making armoring matcrial 
for the Marine Corps, the company reports that the shrap 
jackets get their lifesaving properties from three things—the 
way they are made, and their two basic ingredients, glass cloth 
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and a synthetic resin. This combination enables the material, 
known as Doron, to actually stop deadly mortar and grenade 
fragments and similar low-velocity missiles. 

When a fragment or a small-caliber bullet strikes the material, 
the layers of impregnated glass cloth separate as the missile 
attempts to smash its way through. This delamination ac- 
tually sets up a cushioning effect that instantly reduces the 
velocity of the fragment to practically zero. 

Doron, however, has been in post World War II volume pro- 
duction for only about two years but it has already won the 
confidence and gratitude of the thousands of American soldiers 
and Marines who wear it for protection in the front lines, 

Reports indicate that the armor has been 90 to 95 per cent 
successful in preventing serious wounds of the torso, How- 
ever, the Navy Bureau of Medicine and Surgery, which worked 
with Westinghouse in the development of Doron during the 
latter part of World War II, said full statistics on the real ef- 
fectiveness of the armor will not be available until a survey 
now under way in Korea is completed. 

Early versions of the armored vests consisted of flat Doron 
plates. Some of the flat material was used in utility jackets 
worn by Marines in mopping-up operations at Okinawa during 
the war in the Pacific. However, tests proved that the flat 
plates afforded less mobility. As a result, Doron is now curved 
so that it fits the contour of the body. The plates themselves, 
'/, in. thick and §'/, in, sq, are sewn into the pockets of heavy 
nylon vests. About 20 plates go into each vest and overlap 
each other like fish scales. 

Doron is made by applying heat and pressure to layers of 
resin-impregnated glass cloth. While the exact details of 
manufacture are withheld for security reasons, it can be re- 
vealed that the layers are not pressed together tightly. If they 
were, the plates would lose some of their effectiveness. 


Liquid-Cooled Generator 


LARGE generator with liquid-cooled conductors, said 

to be the first in the history of the electrical industry, 
will be manufactured by the General Electric Company, ac- 
cording to Glenn B. Warren, Feliow ASME, vice-president 
of the Company and general manager of the Turbine Division. 

The new method of circulating a liquid through hollow con- 
ductors will be used in the stator of a turbine-generator set 
for the new Eastlake power plant of the Cleveland Electric 
Illuminating Company. 

The unit, consisting of a tandem-compound turbine rated at 
208,000 kw and a generator rated at 260,000 kva, will be one 
of the largest in the world. This generator, alone, will be ca- 
pable of supplying the home electric needs of 600,000 people. 

Mr. Warren said that this type of liquid cooling makes pos- 
sible a significant increase in capability of generators without 
increasing physical dimensions of the units. The higher ca- 
pability results from more efficient removal of heat produced 
during the generation of electricity 

The present method of cooling large generators is to circu- 
late hydrogen gas through passages in the magnetic portions of 
the rotor and stator. Developed by G-E, this method is highly 
efficient for units up to approximately 230,000 kva capability at 
3600 rpm. 

The liquid-cooling method makes possible the design and 
manufacture of generator armatures having much higher ca- 
pability than present units 

Other technical features of the Cleveland machine include 
direct cooling of the rotating field winding with hydrogen, a 
new and improved grain-oriented strip steel in the magnetic 
portion of the armature, and an improved type of insulation. 
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Heavy-Press Program 


THE following papers compose a sym 
posium on heavy presses for iight-metal 
forging and extrusions. The group 
price for this symposium is $1.25 to 
ASME members and $2.50 tononmembers 


Requirements for Large, Light-Metal 
Forgings and Extrusions in the Aircraft 
Industry, by George W Papen, Lockheed 
Aircraft Corp., Burbank, Calit. 1952 ASME 
Annual Meeting paper No. 52—A-75 (mim 
eographed; to be published in Trans 
ASME) 

THIS paper discusses aircraft-industry 
requirements for large forgings and extru 
sions and supports these requirements 
by analyzing the effect of the trend in 
performance on aircraft structure, func 
tion, and production. The paper con- 
firms that large integral structural com- 
ponents satisfy these trends better than a 
continuation of conventional ‘‘bits and 
pieces’’ structure. It further concludes 
that large forgings and extrusions are 
the most economical methods to produce 
integral-type structures 

In addition, detail requirements of 
large forgings and extrusions relative 
to physical properties, tolerances, and 
refinements are presented 

Statistical studies are presented to indi 
cate the high potential use of large forg 
ings and extrusions 

The trend in aircraft performance, it 1s 
pointed out, will result in a tremendous 
use for large forgings and extrusions, 
because they should be the most econom 
ical method of (1) meeting the space 
limitations set up in thin wings with 
high structural loads, (2 
minimum weight by eliminating bits 
and pieces, (3) improving sealing for 
pressurization and fucl by climinating 
sources of leakage, (4) improving acro 
dynamic smoothness, and (5) reducing 
man-hours required to fabricate and assem 


providing 


ble aircraft 

The final answer as to whether or not 
large forgings and extrusions will be used 
is the cost in national effort which must 
be expended to obtain them as “nished 
parts in an airplane, successfully accom 
plishing its mission. This necessitates 
that the cost of the forging or extrusion, 
plus any subsequent operations on the 
part of the airframe builder to make an ac- 
ceptable part, requires a smaller expendi 


ture of national effort than any other 
means of accomplishing the same result 

Only the combined co-operative efforts 
of the entire forging and extrusion indus- 
try from press designers through ingot 
producers through forging and extrusion 
producers, to and through the airframe 
manufacturers can accomplish all the 
promising gains to be had through the 
use of large forgings and extrusions 


The Design and Construction of Large 
Forging and Extrusion Presses for 
Light Metals, by M. D. Stone, Mem 
ASME, United Engineering and Foundry 
Company, Pittsburgh, Pa. 1952 ASME 
Annual Meeting paper No. 52—A-76 (mim- 
eographed; to be published in Trans 
ASME). 

THIS paper points out various design 
possibilities and trends, with more par 
ticular reference to the 3§,000-ton vertical 
die-forging presses and the 20,000-ton 
horizontal extrusion press that the 
author’s company is currently designing 
and constructing. Some 
made to the smaller presses, notably the 
8000-ton cast-type dic-forging press, th« 
12,000-ton Lombard extrusion 
and to the Schloemann 13,200-ton extru 
as well as other press designs, 


reference 1S 


press, 


sion press 
in general 

There are some significant differences 
between the more usual open forging 
press and the die-forging press, the paper 
states. Die-forging presses, because of 
the high specific pressures required to 
properly fill the dies, especially where 
light thin-walled sections are involved, 
are considerably greater in tonnage capac 
ity relative to entablature area. Open 
forging presses, especially for steel, and 
for other metals as well, must include 
the possibility of rapid stroking and 
accurate position control. These are 
of no concern in a die-forging press, 
velocity control during stroking being 
the particular requirement and forte of 
the latver. Another characteristic dif 
ference is their daylight requirements, 
which is the clear distance between bol 
sters. A 14,000-ton open-forging press 
has a maximum daylight of 24 ft, whereas 
the current 35,000-ton die-forging presses 
will have a daylight of 15 ft maximum 
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As to speed of operation, whercas the 
earlier die-forging presses were slow, 
having idling speeds of 2 in. per sec and 
pressing speeds of 1 in. per sec, the newer 
presses will reach open forging-press 
speeds of 10 in. per sec idling—and 2'/, in. 
per sec under full pressure. Require 
ments of planishing, at up to 50 strokes 
per min for large open-forging presses, 
do not have their counterpart in the dic 
forging press, cycle operations at faster 
than 1 per min being rare 

Die-forging-press construction, even 
for the larger sizes, can take on various 
forms. Over the years the use of forged 
columns has demonstrated their abundant 
advantages 

The 35,000-ton press—with possibili- 
ties of '/4, '/o, */4, and full-pressure opera- 
tion, without resorting to the extra 
complication of intensifiers—has cight 
cylinders and cight columns, essentially 
comprising four two-column press units, 
as far as the top entablature is concerned 
This permits full proportional stressing 
of all columns—the units being free to 
stretch vertically independently of one 
another, yet keyed and bolted against 
lateral movements. 

The matter of press maintenance must 
be properly recognized in the initial 
design of these large pieces of machinery, 
according to the paper. Of first im 
portance is the possibility of maintaining 
and changing cylinder packing. This is 
accomplished by providing excess cross- 
head stroke so that the entire crosshead 
may be lowered well below the nominal 
low position, to permit the internal 
packings to be exposed for servicing 

Dominating considerations throughout 
the design of large presses are the maxi 
mum weight and dimensions that may be 
cast, machined, and transported. These 
large 35,000-ton presses will have several 
castings weighing up to 450,000 Ib and yet 
of such dimensions that they may be 
shipped 

Another important consideration is 
permissible eccentricity of forging. Too 
many designers in the past have neg 
lected this aspect of press design and have 
discovered that the so-called secondary 
stresses sct up by eccentric forging may 
easily exceed the primary stresses due to 
central forging 


Meiallurgy and Production of Suitable 
Aluminum-Alloy Ingots for Large 
Forgings and Extrusions, by T. L. Frit- 
zen, Reynolds Metals Company, Richmond, 
Va. 1952 ASME Annual Meeting paper No 
52—A-77 (mimeographed ; to be published 
in Trans. ASME). 


USE of larger and more complex alu- 
minum-alloy structural members in the 


aircraft of tomorrow depends, initially, 
upon larger aluminum-alloy cast ingots 
suitable for upsetting, rolling, extruding, 
or forging. 

This paper presents a discussion on 
the metallurgical factors and the me- 
chanical features involved in the casting 
and production of large aluminum-alloy 
ingots suitable for extrusion presses up 
to 25,000 tons in capacity, and for forg- 
ing presses up to $0,000 tons capacity 
Sizes of aluminum-alloy ingots needed 
for the U. S. Air Force large press pro- 
gram are estimated and compared to the 
size of aluminum-alloy ingots cast in 
current production. Results obtained 
in the experimental casting of aluminum- 
alloy ingots larger than those cast now 
in production are described. 

In this paper the strong aluminum- 
alloy ingots which will be used for mak- 
ing structural components of aircraft are 
discussed. These alloys, principally 14S, 
248, and 75S, derive strength through 
heat-treatment due to the limited solid 
solubility of hardening alloying elements 

The direct-chill process is selected for 
development of the casting of large ingot 
Quality required, metallurgical factors 
involved, equipment used, and casting 
variables are discussed. 

The principal problem in D-C casting 
consists of determining means to mini 
mize the temperature differential, and 
resultant strains, in the ingot during 
casting in order to avoid cracks, and to 
obtain an ingot free from harmful poros 
ity. There are probably several com 
binations of D-C casting variables that 
will produce satisfactory ingot. There 
are several modifications of D-C equip 
ment that have been considered but not 
tried due to the lack of high-cost facil- 
ities needed. A_ requisite for casting 
the large ingot needed is clean molten 
metal containing a minimum cf gas 
The author agrees with European con- 
tention that the use of induction fur 
naces for melting and electric furnaces 
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for holding offer the best opportunity 
of obtaining clean, gas-free aluminum 
alloys. 

The paper concludes that the D-C 
casting of 14S, 24S, and 75S aluminum- 
alloy ingots of rectangular cross sec- 
tion up to 12,000 Ib in weight, and 
square and round ingot up to 8000 lb 
will be developed to produce suitable, 
metallurgically sound, stock for the 
U. S. Air Force large press program. 


Large Forging-Press Operations and 
Production Problems, by G. W. Mother- 
well, Mem. ASME, J. R. Douslin, and A. L. 
Rustay, Wyman-Gordon Co., Worcester, 
Mass. 1952 ASME Annual Meeting paper 
No. 52—-A-78 (mimeographed; to be pub- 
lished in Trans. ASME). 


EXAMPLES of forging-design prob- 
lems and progress are shown and discussed 
in this paper illustrating recent advance- 
ments in the production of forgings with 
thin webs, smaller fillet and corner radii, 
and closer tolerances. 

Advancements in manufacturing tech- 
niques are described, including new proc- 
essing methods and equipment. 

Factors affecting procurement time and 
cost are also discussed 

The paper points out that after more 
than five years of experience in heavy- 
press operation for the production of 
aircraft forgings, there seem to be several 
general factors which contribute to the 
problems of manufacture, namely, time, 
quality, and cost. Circumstances and 
engineering judgment dictate the rela 
tive importance of cach. These three 
factors may be considered from two view- 
points~—those which must be controlled 
and fixed in the shop, and those that 
depend for solution on adequate assist- 
ance from the outside 


Large Extrusion-Press Operation and 
Production Problems, by T. F. McCor- 
mick, Aluminum Company of America, 
Pittsburgh, Pa. 1952 ASME Annual Meet- 
ing paper No. 52—A-79 (mimeographed; 
to be published in Trans. ASME). 


EXTRUSION is a comparatively new 
manufacturing method largely developed 
within the present century for the fabrica- 
tion of wrought-metal shapes and tubes, 
the paper states. In a relatively short 
period, extrusion has become established 
as one of the most important methods 
for the manufacture of widely used shapes, 
particularly in the light-metal industry 

The largest extrusion press in operation 
in this country today has a rated capac- 
ity of 5500 tons. The size most com- 
monly used for producing the types of 
extrusions used in aircraft is the 2500- 
ton press. There is a distinct break 
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between the ingot sizes used and the 
extrusions produced with 2500 and 4000- 
ton presses. On this basis a press with 
a rated capacity of 4000 tons or more 
can be considered a large extrusion press 

With the limitation of considering 
only light-metal extrusions used for 
modern aircraft, aluminum alloys are 
discussed almost exclusively. Magne- 
sium-alloy shapes are in the same cate- 
gory, but the relative tonnage produced 
on large presses is small at the present 
time. 

Giant presscs now under construction 
or planned in this country will enlarge 


by several fold the size of light-metal 
shapes and tubes that may be extruded 
Operation of the new presses will pre 
sent many production problems, both 
predicted and unpredicted, but at the 
same time will permit the extrusion of 
large or intricate shapes which lead to 
economy and versatility in aircraft con- 
struction. A review of operating tech- 
niques and problems associated with 
present large extrusion presses points 
out some of the expected problems and 
emphasizes the increased scope of the 
extrusion process to provide metal shapes 
designed for the utmost usefulness. 


Air-Cargo Transportation 


The Civil Aeronautics Administration’s 
Interest in Air-Cargo Terminal Re- 
quirements, by Philip A. Hahn, Civil 


Aeronautics Administration, U. S$. Depart- 
ment of Commerce, Washington, D. ¢ 
1952 ASME Annual Meeting paper No. 
52—A-158 (mimeographed ) 


CARGO-HANDLING equipment and 
techniques have a profound effect on the 
nature and extent of cargo facilities 
needed at an airport. The big problem 
lies in the gap between the cargo build 
ing and plane, according to this paper 

The paper notes from an engineering 
survey of a typical air-freight operation 
that 85 per cent of the in-transit time for 
goods shipped from New York to Detroit 
represented ground handling and only 
15 per cent time in the air. In transport- 
ing air cargo between New York and Los 
Angeles, the paper noted, 67 per cent of 
the total time was spent on the ground 

The paper cites data from a recently 
completed study by the CAA ‘‘Domestic 
Air Cargo Forecast,’’ which estimated 
“that by 1955 enplaned air freight would 
approximate 450,000 tons annually and 


that by 1960 the volume would reach 
850,000 tons annually. 

All phases of airport activities related 
to air freight must be scrutinized toward 
a reduction of the time necessary to 
perform the operations as well as the 
costs thereof 


Air-Cargo Terminal Requirements—The 
Airport Operator’s Viewpoint, by 
Thomas M. Sullivan, The Port of New York 
Authority, New York, N. Y. 1952 ASME 
Annual Meeting paper No. 52—A-165 
(mimeographed ) 


IT is important that the airport opera- 
tor make available today a complete 
and efficient air-cargo terminal, accord 
ing to this paper. A building must be 
furnished which can grow with the in- 
dustry and not be rendered obsolete in 
either equipment or operating procedures. 

This paper describes an air-cargo ter- 
minal to handle its cargo-transfer opera- 
tion efficiently with the least use of time 
and manpower. This terminal would 
have a continuous truck dock on the 
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road side of the terminal building, and 
shipments would be unloaded on slat 
conveyers flush with the floor or on an 
overhead monorail. Weighing and bill- 
ing would be accomplished at the end of 
the conveyer. Shipments would then 
be assembled on pallets and transferred 
to the consolidation area by fork trucks. 
Centrally located within the consolida- 
tion area will be cold rooms, warm rooms, 
and rooms for the storage of valuables. 
Aircraft parked on the apron adjacent 
to the building will be connected by a 
bridge or dock connecting the terminal 
floor with the aircraft-cargo-compart- 
ment floor. 

The paper sums uptheairport operator's 
viewpoint on an air-cargo terminal as a 
terminal built to serve a healthy indus- 
try—a terminal which can grow with 
the industry—and a terminal that will 
be financially self-sufficient. 


The Air-Cargo Terminal, by H. O. Olson, 
Douglas Aircraft Company, Inc., Santa 
Monica, Calif. 1952 ASME Annual Meeting 
paper No. 52—A-116 (mimeographed). 


IN this paper the problems confronting 
the air-cargo-transportation industry 
with respect to the ground handling 
and loading of cargo are discussed from 
an aircraft manufacturer's point of view. 
Specifically, the paper presents thedevelop- 
ment of a terminal facility and describes 
the problems involved in the loading of 
all-cargo airplanes. 

Requirements for an air-cargo terminal, 
the paper states, are basically those of 
providing a means of efficient material 
handling. The problem starts at the 
point of delivery by surface transportation, 
follows through weighing, manifesting, 
load consolidation, and the ultimate 
movement to a position in the air- 
plane. 

The problem of movement beyond the 
point of load consolidation to an ulti- 
mate position in the airplane is unique 
to air transportation, because an air- 
plane cannot be conveniently positioned 
to a loading dock so that its deck is at a 
common level with the terminal. 

The paper predicts the introduction 
of air-cargo loading docks as the key 
to reducing ground-handling costs. 
Loading docks will be projected out to 
the airplane so that the cargo can be 
moved with a minimum of handling 
operations. 

According to the paper, the air-cargo 
terminal will consist of the terminal 
building and the required loading docks, 
supported by specific material-handling 
devices for the most efficient movement of 
cargo. With such accommodations, the 
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on/off loading of cargo aircraft should 
be at the approximate rate of 1000 Ib 


per min 


Air-Cargo Terminal Requirements, by 
F. E. Hembree, Flying Tiger Line, Inc., Bur- 
bank, Calif. 1952 ASME Annual Meeting 
paper No. 52—A-134 (mimeographed 


IN air-cargo terminal planning and 
construction, the volume, potential vol 
ume, and type of aircraft to be accom- 
modated must be taken into account. The 
keynote would be a terminal designed 
allowing for direct 
the minimum of re 


with simplicity, 
work-flow with 
handling 

The paper lists the following basi 
elements as necessary for future terminal 
requirements: (4) Terminal must be 
planned to effect the least amount of 
handling in a direct work-flow pattern 
and lend itself to good housekeeping; 
(6) provide an adequate amount of pre 
planned warehouse area; (¢) provide 
speedy access to freight, in order to 
reduce the ground time required to han 
dle the freight; (d@) cooling facilities 
to provide the storage space for this type 
of commodity; (¢) provide well-planned 
aircraft parking area to accommodate the 
number of planes required at that ter 
minal; (f) simplicity of structure to 
preclude impeding projections; (g) in 
corporate devices and features found to 
be practical, for example, the lift bedded 
truck and the turntable; (4) possible 
use of double-decked storage bins 
accessible by fork-life for storage of 
excess station material; and (4) installa 
tion of ground-level dock to facilitate 
off-loading of trucks 





Combination Passenger-Air Freighter 
Operator's Viewpoint, by F. W. Jones, 
American Airlines Inc., Flushing, N. Y 
1952 ASME Annual Meeting paper No 
52—A-133 (mimeographed). 


THIS paper sums up the requirements 
for a freight terminal for operators who 
operate both passenger and all-cargo 
equipment as follows: To be in one build- 
ing, as close to passenger terminal and 
hangar areas as possible, should have 
floor at ground level, should be rec- 
tangular in shape, not less than 50 ft 
wide, and should have ceiling at about 
18 ft. There should be adequate air- 
craft parking area, good lighting and 
ventilation, and good office areas 
Better methods of loading and unload- 
ing all-cargo aircraft should be developed 
As a further requirement, it is believed 
that ways must be found to mechanize 
the processing of freight. Too much 
time, the paper notes, is consumed in 
counting, weighing, rating, billing, and 
lot labeling 

The layout of the cargo flow through a 
terminal will vary with individual 
carriers, the type of operation, and the 
type of cargo predominantly carried 
It will also vary with the volume of 
cargo and individual company require- 
ments—such as paper work and security 


Air Cargo Unlimited, by Ian H. Grabow- 
sky, Australian National Airways Pry. Ltd., 
and Air Beef Pry., Led., Melbourne, Austra- 
lia. 1952 ASME Annual Meeting paper No 
52—A-119 (mimeographed). 


DEVELOPMENTS in 
Australia are discussed 


air cargo in 


in this paper 


with special reference to the unique 
advantage of air transport in isolated 
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areas where there are no surface transport 
facilities 

The paper recommends an_ aircraft 
with a standard motive-power unit and 
availability of interchangeable cargo 
compartments—semitrailers of the air 
similar to the detachable trailer trucks 
used by the trucking industry. Econo- 
mies achieved by this semitrailer of the 
air, according to the paper, would in- 
clude reduction in handling of cargo, 
reduction of time on the ground for load- 
ing and unloading, simplicity in cargo 
handling, among other benefits 

The paper also reports on the air-beef 
scheme, by which beef carcasses from 
slaughterhouses in remote inland areas 
of northwestern Australia are flown by 
air freighters to railheads on seaports. 
Two such decentralized units already are 
in operation, accomplishing significant 
savings to stockmen on the island con- 
tinent both in time consumed in walk- 
ing cattle to the slaughterhouses—the 
earlier 51-day trip is now cut to 3 days 
2'/. hr—and in the poundage lost in 
moving cattle from the range over arid 
country. 

According to the paper, a time may 
come when the beef handled will rise 
from today’s 2000 tons per annum in 
four months to 360,000 tons per annum 
over eight to nine months of the year. 


Air-Cargo Development in Europe, by D. 
Sj. de Boer, KLM Royal Dutch Airlines, 
The Hague, Holland. 1952 ASME Annual 
Meeting paper No. 52—A-118 (mimeo- 
graphe 


EXCHANGE of ideas and facts on air- 
cargo operation among European airlines 
would be beneficial for the industry 
as a whole and of advantage to each air- 
line individually, according to this paper. 
Air cargo carried by European airlines 
is showing a marked increase over past 
years. Small parcel traffic constituting 
at present the majority of consignments 
gives a wrong impression about cost of 
actual cargo operation. Present pas- 
senger planes do not allow cargo traffic 
in the real sense of the word, load ca- 
pacity and accessibility of holds being 
inadequate. 

In Europe and America the desire for a 
short-haul cargo plane is the same. 
In short-hau! European traffic, low-cost 
cargo operation is essential, the realiza- 
tion of which mainly is a technical engi- 
neering problem. Technical handling of 
cargo and suitable bonded warchouses 
at the airports are essential for the pro- 
motion of the cargo traffic. 

Air cargo in Europe is progressing, 
it is pointed out, though it still forms 
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approximately one fifth of the total 
revenue tons per km sales of the Euro- 
pean companics. There is need for more 
cargo capacity. Though speed has its 
own selling price, and additional advan 
tages obtained from shipping by air are 
attractive to the shipping public, these 
air-cargo characteristics require in local 
European cargo markets highly efficient 
and developed surface transport, which 
places rate competition in the focusing 


point 


The Development of Transatlantic Air 
Freight in Relation to Air Logistics, 
by Carl D. Brell, Seaboard and Western Air- 
lines, Inc., New York, N. Y. 1952 ASME 
Annual Meeting paper No 52—A-122 

mimeographed 


THIS paper discusses the growth of 
transatlantic air freight, and the roles 
played by commercial air carriers in the 
Berlin and Pacific airlifts. These mili 
tary-civilian air operations resulted in 
the organization of the civil air reserve 
fleet. This provides for the immediate 
availability of a portion of the U. § 
commercial air fleet for logistical sup 
port of the military in the event of fur 
ther national emergency 

Forty per cent of the lift to be sup 
plied from civilian air fleets, it was noted, 
would be derived from the use of DC-4s, 
the ‘“‘workhorses of the air’ first put 
into service about ten years ago 

The paper points out that to develop 
transatlantic air freight to its ultimate 
and to afford the greatest air logistical 
our larger 
airplanes are necessary which are economi 
cal enough to provide shippers with a 
tariff structure sufficiently low to generate 
a constant flow of billions of pounds, 
rather than millions 


value to national defense, 


The Fleet Logistic Air Wing, by J. | 
Taylor, U. S. Naval Air Station, Patuxent 
River, Md. 1952 ASME Annual Meeting 
paper No. 52—A-115 (mimeographed 


IN this paper the and 
function of the Navy's Fleet Logistic 
Air Wing, which provides air transpor- 
tation for the sea service, is described 
factors 


organization 


Particular reference is made to 
that make operations unique and to the 
methods developed to take care of these 
problems 

The work of the Fleet Logistic Air 
Wing, the paper states, is constantly 
increasing, with average daily utiliza 
tion of present aircraft running about 
calculated capa 

increasing its 


one third above their 
bility The Navy is 
airlift by changing to higher-capacity 


equipment, replacing DC-3s with Super 
DC-3s and DC-4s, while the long-haul 
routes of present DC-4s will be taken over 
by new Lockheed Super Constellations 

The paper concludes by stating that 
today air freight is being carried in air- 
craft designed for passengers. The need 
is for aircraft designed specifically for 
With this 


rates tor 


low-cost cargo operations 
type of equipment air-cargo 
medium and long-haul operations should 
be directly competitive with all other 
forms of transportation, with the possi 
ble exception of water freight 


Air Transportability With ‘‘Troop Car- 
rier,” by Maj. Gen. R. W. Douglass, jr., 
Eighteenth Air Force, Donaldson Air Force 
Base, Greenville, S. ¢ 1952 ASME Annual 
Meeting paper No. 52—A-117 (mimeo 
graphed 


WITHIN the Department of the Air 
Force, two distinct organizations per 
form the air-transport mission—the 
Military Air Transport Service and the 
Troop Carrier Forces This paper dis 
cusses the Troop Carrier Forces which 
operate only within a theater of operation 

The Troop Carrier Forces provide air 
transportation for the movement of 
troops, supplics, and equipment into 
prepared or unprepared landing areas, 
either by parachute or air, landing in a 
theater of operations and supply such 
forces continuously or until they are 
withdrawn. They also provide routine 
air transportation within the theater of 
operations, and provide for the evacua 
tion of casualties, troops, and materiel 

Air transportation, according to the 
paper, is essential to the time clement in 
modern warfare For this  purpos¢ 
MATS and troop-carrier operations must 
be capable of supporting cach other, 
MATS transport 


with furnishing air 
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between theaters and troop-carricr forces 
taking over within the theater. For 
this job, it was disclosed, several kinds 
of aircraft are operated, depending on 


the mission. For assault operations 
C-122s, C-123s, and two types of heli- 
copters, H-19s and H-2ls are used 


Medium equipment includes C-46s, C-82s, 
and C-119s, while the heavy-duty planes 
are big C-124 Globemasters. Pointing 
out that these are primarily transport 
type aircraft and lack adequate arma 
ment or armor, the paper 
emphasizes that troop-carrier operations 
still require air supremacy in drop zones 


protcctive 


and adjacent areas 


Air Transportability With Mats, by Lt 
Gen. Joseph Smith, USAF, Military Air 
Transport Service, Andrews Air Force Base, 


Washington, D. ¢ 1952 ASME Annual 
Meeting paper No. 52—A-154 (mimeo 
graphed 

THE Military Air Transport Service 


is discussed in this paper with reference 
to developments in cargo handling, the 
Air Force C-130, and jet air transporta 
tion. MATS is an organization which 
flies 10,000 tons of cargo and passengers 
cach month around the world 

Key factors in MATS traffic plans for 
gaining the maximum from the larger, 
faster transports of the future are modern 
terminals designed and built to provide 
fast, easy handling of air cargo and rapid 
loading of aircraft; streamlined pro- 
cedures to minimize handling opera 
tions; and absolute reduction in tare 
weight, so that the load carried 1s truly 
“pay load.”’ 

In discussing the outlook for the Lock 
heed Turbo-Prop C-130 now being 
developed for the Air Force, the paper 
reveals that it has the advantages of a 


box-car-type cargo compartment con 
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figuration, tail-end straight-in loading 
characteristics, and the safety perform- 
ance advantages of four-engine air- 
craft. 

Concerning jet air transportation, the 
paper states that MATS wants an air- 
plane much bigger and faster than any 
jet transports now flying. It would 
carry 15 tons of pay load 2200 nautical 
miles at a cruising speed of 550 knots 
The paper reveals that three of the 
nation’s major aircraft manufacturers 
are now studying jet transportation for 
the Air Force 


Air Transportability Capabilities of the 
Commercial Air-Freight Carrier, by 
Thomas L. Grace, Slick Airways, Inc., Bur- 
bank, Calif. 1952 ASME Annual Meeting 
paper No. 52—A-164 (mimeographed) 


THE operations and future outlook 
for air-freight transportation in the com- 
mercial field are discussed in this paper 
Economic advantages of air freight are 
given as reduction in tare weight which 
saves money by the reduction in the gross 
weight of the packaged article, speed in 
delivering perishable articles, and reduc 


tion in damage and loss from the vibra- 
tion and shock which articles are exposed 
to in surface transportation. 

According to the paper, commercial 
air freight has had a rapid growth since 
the war, increasing from 40 million ton- 
miles in 1946 to an estimated 250 mil- 
lion ton-miles in 1952. Today's air- 
freight fleet, consisting primarily of war- 
time C-46s and C-54s, totals 93 aircraft 
on eight air-freight lines with a cargo 
capacity of 750 tons per eight-hour day 
New aircraft now on order will increase 
this capacity to 1000 tons per day by the 
end of 1954 

Commercial air-freight operators also 
have value as a stand-by reserve for 
military use in emergencies, such as 
Berlin and Korean airlifts. For this 
reason, the paper states, commercial 
requirements should be kept in mind by 
military authorities in the design of new 
cargo aircraft. To help bring the needs 
of the air-freight industry before the 
proper authorities, the paper suggests 
the creation of an Airfreight Advisory 
Committee in the Air Force or military 
agencies generality, patterned after the 
Industry Advisory Committee of the 
Department of Commerce 


Botler Feedwater Studzes 


Conversion of a Two-Stage Hot-Process 
Water Softener From Hot-Lime Soda 
Phosphate to Hot-Lime Zeolite, by 
G. H. Gowdy, New England Gas and 
Electric System, Cambridge, Mass., and 
S. B. Applebaum, Mem. ASME, Cochrane 
Corporation, Philadelphia, Pa. 1952 ASME 
Annual Mecting paper No. 52—A-96 
(mimeographed ) 


IN 1949 a 16,000 gph two-stage hot 
lime-soda hot-phosphate softener was 
installed in the Kendall Square Station 
of the Cambridge Electric Light Com- 
pany to treat up to 30 per cent makeup 
for two 1350-psig boilers evaporating 
200,000 Ib per hr each. In 1951 makeup 
demands exceeded 20,000 gph at times 
A storage tank was considered to supply 


weree for conten . 











the peak demands. But conversion to 
hot-lime zeolite proved more economical 

The second-stage phosphate settling 
tank now operates in parallel with the 
first-stage tank providing 32,000 gph 
settling capacity. Three more filters 
were added and three new hot-zeolite 
units were mounted over the filters to 
save space 

Improved results obtained were: Alka 
linity and CO, in steam cut in half, phos- 
phate deposits in economizer and heaters 
eliminated, operating cost reduced from 
$7.86 to $4.30 per 1,000,000 Ib, total 
solids reduced 16 per cent and boiler 
blowoff reduced 25 per cent, and operat 
ing control simplified by climinating 
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soda ash and other chemicals adding 
phosphate direct to boilers. 

In conclusion, the paper stated that the 
hot-lime zeolite plant at the Cambridge 
Electric Light Company's station has 
given an improved quality of treated 
water at a considerable saving in oper- 
ating cost compared to the former hot- 
lime-soda hot-phosphate plant which it 
replaced. 

The operating problems that have 
arisen in the tuning-up period which are 
described in this paper have been satis- 
factorily solved. The remedies found 
should be of value in the design and 
operation of similar equipment at other 
plants. The practicality of this hot-lime 
zeolite process, which received its first 
industrial application about two years 
ago, has been demonstrated and a wide- 
spread use of this process in new installa- 
tions or by similar conversion of hot-lime- 
soda phosphate plants, especially when 
increased capacities are required, may be 
anticipated 


Experimental Studies of Boiler Tube- 
Metal Temperatures: Effect of Heat- 
Transfer Rate and Deposit Thickness, 
by C. Jacklin, National Aluminate Corpora- 
tion, Chicago, Ill. 1952 ASME Annual 
Meeting paper No. 52—A-30 (mimeo- 
graphed). 


RESULTS of induction-heated experi- 
mental boiler studies of tube-metal tem- 
peratures are shown in this paper for 
heat-transfer rates from 140,000 to 
300,000 Bru per sq ft per hr and for 
pressures from 250 to 2500 psi. Clean 
tube conditions and different kinds of 
deposits were also studied. The ap- 
proximate relationship between metal 
thickness, heat-transfer rate, and tem- 
perature drop through the metal are 
shown in graphic form. Approximate 
relationship between scale thickness and 
temperature increase in the tube metal 
at a given heat-transfer rate and pressure 
is shown for four scales. 

Some of the factors which affected the 
accuracy of the results are: eccentric 
position of the induction-heating coil, 
scalloped heat pattern caused by indi- 
vidual turns of the induction coil, dis- 
tortion of the heat-flow pattern by the 
thermocouple hole, poor thermal contact 
between thermocouple and tube metal, 
conduction through the thermocouple 
wires, nonuniform distribution of steam 
bubbles and circulation pattern over the 
heated area of the tube, stray emf in the 
thermocouple from the high-frequency 
induction field, variation of heat-con- 
ductivity coefficient with temperature, 
both of the tube metal and the deposit, 
diverging heat pattern in the wall of 
the tube, and change in film coefficient 
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between metal-water and deposit-water 
interfaces due to changes in surface area 
and roughness 

In spite of the many variables present 
in this method of testing the results are 
in good agreement with the results of 
previous experimental work by other 
investigators, the paper states. How- 
ever, the observation made by previous 
investigators that porous deposits have 
low heat conductivities and dense de- 
posits have high heat conductivities does 
not appear to be confirmed by this in- 
vestigation. The relative positions of 
the deposits investigated based on their 
heat-conductivity coefficients also co- 
incides with generally accepted field ex 
perience 


Contamination of Condensate by Heat- 
Exchanger Tube Alloys, by J. D. Ris- 
troph, Virginia Electric and Power Com- 
any, Richmond, Va., and E. B. Powell, 
Sin. ASME, Stone & Webster Engineering 
Corporation, Boston, Mass. 1952 ASME 
Annual Meeting paper No. 52—A-63 
(mimeographed; to be published in Trans. 
ASME) 


THE accumulation of foreign metal 
and metallic oxides on the internal heat- 
ing surfaces of high-pressure boilers has 
become a source of growing concern to 
the steam-power industry in the United 
States. Especially over the past ten years 
with the advent of the 2000-psi and 
higher-pressure steam generators, such 
deposits have been found serious hazards 
These deposits all retard heat transfer 
and so tend to high temperature in the 
tube walls, tending in turn to overheat- 
ing, or corrosion, or both. Deposits of 
copper origin seem to have the further 
objectionable property of masking the 
evolution of hydrogen from the affected 
surface, which might otherwise give 
advance warning of the impending fail- 
ure. Operating experience has pointed 
to corrosion and solution of metals of 
the steam condensate-feedwater part 
of the system, external to the boiler 
proper, as normally the major source of 
the boiler heating-surface metallic de- 
posits in the so-called 100 per cent con- 
densate-feedwater-type plant to which 
the present paper directly refers 

This paper presents results from con 
densate-contamination studies conducted 
at two steam-power stations to evaluate 
the influence of temperature of conden- 
sate, of differing dissolved gas content, 
and of cumulative service time upon the 
degree of metallic contamination to be 
expected in steam condensate of the 
general character described from flowing 
contact with tubing of 12 alloys com- 
mercially used in power-plant heat ex 
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changers. The influence of cyclohexyl- 
amine on the rates of contamination is 


also indicated. The testing procedures 
are briefly described. 


Gas-Turbine Power 


Effect of Rotary-Regenerator Perform- 
ance on Gas-Turbine-Plant Perform- 
ance, by David B. Harper and Warren M 
Rohsenow, Jun. ASME, Massachusetts 
Institute of Technology, Cambridge, Mass. 
1952 ASME Annual Meeting paper No. 
52—A-149 (mimeographed; to be pub- 
lished in Trans. ASME 


THE effect of leakage and pressure 
drop in a rotary regenerator on gas 
turbine-plant performance is investi 
gated in this paper. Effect of the re 
generator dimensions——length, cross-sec 
tion area, and rotative speed—on the 
regenerator and plant performance is 
illustrated. 

The efficiency of a simple gas-turbine 
plant can be increased, the paper states, by 
using a regenerative cycle in which a 
heat exchanger is used to transfer heat 
from the hot turbine exhaust gas to the 
compressor discharge air. In 
general, the type of heat exchanger con 
sidered for gas-turbine applications has 
embodied a stationary wall separating 
the hot and cold fluids. These have com 
monly taken the shell-and-tube geometry, 
arranged for either counterflow or cross 
flow passes 

Principal advantage of the rotary 
regenerator is the possibility of design 


cooler 





ing a more compact unit than is possible 
with the conventional shell-and-tube or 
plane-fin stationary-surface type. Cal- 
culations show that as passage diameter 
is reduced to very fine dimensions, heat- 
exchanger volume, for a given effective- 
ness and pressure drop, can be reduced 
appreciably. The matrix of the rotary 
regenerator can be finely divided, with 
out structural difficulty and the result- 
ing matrix volume may be one tenth 
or less than the corresponding tube- 
bundle volume of a conventional heat 
exchanger. The sealing and ducting 
arrangements, and the like, especially 
for multidisk regenerators of larger 
capacities, would occupy a considera- 
ble volume but indications are that a 
regenerator could be built to occupy per- 
haps '/; or '/, of the volume of a con 
ventional heat exchanger 

Inherent in the operation of a rotary 
regenerator is a leakage of some of the 
high-pressure air into the lower-pressure 
turbine exhaust-gas side 

Leakage will occur at the seals due to 
constructional difficulties and thermal 
distortion. As these seals are present on 
each side of the rotor, cold air will leak 
into the cooled gas stream and will not pass 





ROTARY REGENERATOR 


through the matrix; and heated air will 
leak into the hot gas stream and return 
through the exhaust side of the regenera- 
tor. Inaddition toseal leakage there isthe 
positive displacement or ‘‘let-down’"’ loss 
of compressed air trapped in the matrix 
compartments as they pass the seals into 
the gas side. The let-down loss will be 
proportional to matrix rpm, and to the 
ratio across the regencrator 
The seal leakage may be considered 
essentially independent of rotational 
speed but will depend pn pressure ratio 


pressure 


The Rotary Regenerative Air Preheater 
for Gas Turbines, by A. T. Bowden and 
W. Hryniszak, C. A. Parsons & Co., Ltd., 
Newcastle Upon Tyne, England. 1952 
ASME Annual Meeting paper No. 52— 
A-74 (mimeographed; to be published in 
Trans. ASME 


DISCUSSION in this paper is confined 
to the rotary type of regenerative heat 
exchanger (Ljungstrom type), although 
several of the problems discussed could 
apply equally well to other types. The 
paper is concerned with a regenerator 
used as the air preheater in a simple 
open-cycle gas turbine. However, the 
conditions relating to working tem- 
perature, temperature and pressure gra- 
dients, and other factors are so severe that 
they may cover several other applica 
tions beyond the gas turbine. 

Advantages of the regencrative-type 
heat exchanger are that small hydraulic 
diameters can be readily attained, and 
that when the normal counterflow ar- 
rangement is used the matrix is self- 
cleaning to some extent, particularly 
during that part of the operating cycle 
when high velocitics and pressure dif- 
ferences are experienced. Against this 
must be taken the problem of providing 
an efficient seal between the air and gas 
flows 

In comparison, if flame-trap matrixes 
are employed in both, the recuperator 
can be designed to have hydraulic diam- 
eters of the same order as those in the 
regenerator. The matrix, however, is 
not self-cleaning, and thus continuous 
outside provision must be made to keep 


it in working order. This necessarily 
involves an equivalent power loss, but 
one which can justifiably be compared 
with the auxiliary power losses of the 
regenerator. The separation of the gas 
and air flows, however, must be made in 
the matrix itself, which complicates 
the problem of cheap and simple manu- 
facture 


Residual Fuel-Oil Ash Corrosion, by B. O. 
Buckland, Mem. ASME, C. M. Gardiner, 
Mem. ASME, and D. G. Sanders, Jun. 
ASME, General Electric Company, Schenec- 
tady, N. Y. 1952 ASME Annual Meeting 
paper No. 52—A-161 (mimceographed). 


THIS paper summarizes the tests made 
in the laboratory and the experience of 
operating gas turbines in the ficld rela- 
tive to corrosion of the metallic parts 
in the gas path due to the slag-forming 
substances in residual fuel oils, 

Some residual oils cause rapid deteriora- 
tion in the gas-turbine first-stage nozzles 
and combustion-chamber liners due to 
corrosion. No such corrosion § exists 
on natural-gas burning units. The nature 
of the ash in the oil rather than its 
amount is important in corrosion. No 
gas-turbine alloy is in sight at present, 
the use of which alone would result in a 
complete solution of the problem. The 
tests and experience indicate that by 
proper adjustment of the constituents of 
the ash and che choice ofa suitable alloy, 
satisfactory operating life of the gas- 
turbine parts can be obtained. One 
such set of ash-constituent relationships 
is defined. 

Work with the crucible tests and small- 
burner tests is continuing as is also the 
experience with the use of specification- 
type residual on the locomotives 

Residual oils, modified at the point of 
use by means of slurries and by means 
of mixing water solutions of additives to 
the oil, are beginning to be used on the 
New England gas turbines. It is ex- 
pected, however, that this method of ob- 
taining a noncorrosive residual will be 
an interim phase of the development 
only. It is hoped that eastern residual 
supplicrs will soon be in a position to 
supply oil already suitably modified 
when delivered 


The Use of Residual Fuel Oils in Gas 
Turbines, by P. Draper, Shell Petroleum 
Company, Ltd., Leuton. England. 1952 
ASME Annual Meeting paper No. 52— 
A-127 (mimeographed ). 


THIS paper discusses the major diffi- 
culty experienced in Europe in connec- 
tion with the combustion of heavy re- 
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sidual fuel oils in gas turbines, namely, 
ash deposition on the turbine blades. 

It points out that such grades of fucl 
oils all form some sort of ash on combus- 
tion unless they are refined when they 
are raised to a higher price level. Thus, 
if this class of fucl is to be used, the gas 
turbine must be made capable of digesting 
it. 

The paper continues with a theory, 
based on experimental work and con- 
firmed by practical tests, concerning a 
method of reducing or eliminating this 
trouble by control of combustion condi- 
tions. It is not claimed as the only 
method but as one worth following 
up. 

A review of the operation of gas-tur- 
bine units in Europe is also given. 


ASME Transactions for 
February, 1953 


Efe February, 1953, issue of the Trans- 
actions of the ASME (available at $1 per 
copy to ASME members; $1.50 to nonmembers) 
contains the following 
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Comparisons at Elevated Temperatures of 
Some Commercial Grades of Ferritic Cast 
Steels, by H. W. Wyatt, J. W. Bolton, and 
M.L. Steinbuch. (52—SA-53) 


and A. A. 


Dolan, Jr., 














COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 


Engineering Aspects of Plywood 


ComMENT BY Don Brovuse! 


Because of his sustained interest and 
long experience in the field, the author 
of this paper on plywood? is uniquely 
qualified to tell the story of the plywood 
industry. He has drawn skillfully on 
that background to give us a paper that 
combines historical value with a chal 
lenge for further improvement. 

He has listed the advantages of ply 
wood over solid wood and emphasized 
directions in which additional research 
might lead to further expansion of the 
industry. In the list of current needs it 
seems that somewhat more emphasis 
might have been given to the reduction 
of waste. For example, Fig. 16 of the 
paper illustrates the high theoretical 
yield of veneer that can be obtained from 
a cylindrical bolt but unfortunately such 
high yields are seldom realized in com- 
mercial operations that must utilize the 
logs available 

Studies of yellow birch-veneer produc- 
tion® at commercial mills have shown 
that the average birch log yields about 
47 per cent of its cubic volume in mer- 
chantable veneer and that an exceptional 
bolt is required if the yield is to reach 
60 per cent. The studies showed fur- 
ther that some 3.7 per cent of the cubic 
volume was lost in trim-off waste, ap- 
proximately 3.5 per cent in excess length 
of bolt, about 17 per cent in rounding 
12 per cent in clipping, and 18 per cent 
in cores Converting the veneer into 
plywood involves an additional waste 
that may run as high as 50 per cent cf 
the potentially usable veneer. Conse- 
quently, the yicld of finished plywood 
expressed as a percentage of log volume 
may run as low as 20 to 25 per cent 

In the Douglas-fir plywood industry‘ 


' Forest Products Laboratory, Madison, 
Wis. 

2 **Plywood Is Engiucered Wood,"’ by T. D. 
Perry, Megcuanicat EnGinegrinG, vol. 74, 
October, 1952, pp. 787-796 

%**Waste in Veneer Manufacturing,’ by 
E. M. Davis, Forest Products Laboratory Re- 
port No. R1493 

***Reduction of Waste in the Veneer and 
Plywood Industry,’’ by H. O. Fleischer, Forest 
Products Laboratory Report No. R1666-4 


larger logs are involved and the product 
permits a larger percentage of the veneer 
produced to be used in the panels. Con- 
sequently, the relative volume of waste is 
lower than in the hardwood-plywood in 
dustry. The yield in terms of plywood 
is said to be considered average if the 
square footage of */sin. plywood ob- 
tained equals 2 to 2'/2 times the board 
foot scale of the log. On the basis of a 
log with an average diameter of 40 in., 
this yicld amounts to some 55 to 68 per 
cent of the cubic volume of the log. 

If these plywood-yield figures are 
compared directly with lumber-yield 
figures, however, the results may be 
misleading. The finished plywood prod- 
uct is often of such size and quality 
that it can be used in the final applica- 
tion without further waste while lumber 
usually requires further surfacing and 
trimming before it appears in the finished 
article ready for the consumer. 

While the manufacture of plywood may 
thus be a less wasteful method of convert- 
ing logs into useful products than sawing 
into lumber, the waste remains larger 
than desirable. Consequently, it is 
suggested that the reduction of waste 
by improvement in manufacturing tech- 
nique might well be included as a goal 
in the future developments of plywood 


ComMENT BY A. G. H. Dierz® 


The author draws upon the great 
wealth of experience which he has ac 
cumulated over the years in his wide 
spread contacts with the plywood in 
dustry. Consequently, he speaks with 
considerable authority. His paper is 
largely a review and a report upon the 
present status of the plywood industry 
coupled with an interesting summary of 
its early history. 

Comments respecting cducation in 
plywood development are pertinent. 
It is, of course, true that few, if any, uni- 
versitics have set up courses in plywood 
as such, This is true of engineering 
schools as well as of schools of forestry 


§ Professor of Structural Engineering, De- 
partment of Building Engineering and Con- 
struction, Massachusetts Institute of Tech- 


nology, Cambridge, Mass. Mem. ASME 
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Courses in wood utilization and in the 
propertics of wood are quite numerous, 
and in these, plywood, of course, is in 
cluded as an important part of the sub- 
ject matter. Schools generally, however, 
would consider plywood to be too spe 
cialized a subject to warrant setting up 
specialized courses of study. Undoubt 
edly, therefore, the technical develop- 
ments in this field will continue to come 
from engineers, foresters, and others who 
have had a more general education, 
broader in scope, which they will apply 
to the problems in plywood develop 
ment as they arise. This, of course, is 
true of other ficlds. The entire 
trend in education is in the direction of 
broad fundamental training rather than 
specialization. It can only be hoped 
that in the future this will lead to con- 
tinuing development and improvement in 
materials in general, including plywood 
and its closely associated materials 


also 


CoMMENT By Henry S. Jones® 


It is obvious that the author writes 
from long association with the plywood 
industry, and has devoted a great deal 
of time and effort in securing the infor 
mation presented. The result is a reada 
ble and factual history of the industry, 
and the author is to be congratulated 
for the fine work he has done in assem- 
bling this material. 

As an associate of the Roddis Plywood 
Corporation, the writer regrets that he 
must take issue with the author regarding 
the origin of the solid-core flush door, 
and the dates given 

Mr. Hamilton Roddis did pioneer the 
development of the door, but he states 
that the original idea for the solid-core 
flush door came from the architectural 
department of the Pullman Company in 
the late nineteenth century, for use in 
Pullman cars of that period. The first 
company to offer a solid-core flush door 
to the public was the American Com 
pound Door Company of Chicago. In 
1907 Mr. Hamilton Roddis began ex 
perimenting with this type of door and 
marketed it in a small way in 1908 

In the carly period, this type of door 
met with considerable sales resistance 

® Assistant to the President, Roddis Ply- 


wood Corporation, Marshfield, Wis. Mem. 
ASME 
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on the part of the established manufac- 
turers of panel doors, and to some extent 
from architects. It wasn't until after 
World War I that the utility and appear- 
ance of the solid-core flush door began 
to have wide appeal, but by 1918 the 
door had really come into its own 

Probably one of the first big users was 
the Statler Hotel, who found that main- 
tenance was far less than for any other 
existing door. It is still a standard for 
all Statler Hotels, and today has become 
standard in nearly all public buildings. 

One could cite many reasons for this 
trend. Utility and appearance have been 
mentioned previously. Their ability to 
withstand hard wear, and their fire- 
resistant qualities have been contribut- 
ing factors. 

Here it seems suitable to comment on 
the more recently developed semihollow- 
core flush doors. The author states, 
“It was not until about 1938 that the 
solid lumber core in flush doors was re 
placed by a semihollow core.” 

We do not consider the semihollow 
core door either a replacement or a sub- 
stitute for the solid door. Each has its 
own use and market. The author states 
correctly that the semihollow-core flush 
door ‘‘substantially reduced the weight 
and brought down the cost to where 
flush doors could be widely used for 
homes in modest price ranges.’" There 
are other types of installations where 
it may be used satisfactorily. However, 
where hard use and fire-resistant qualities 
are required, the solid-core door has no 
substitute. 


AuTHor's CLosurE 


The commendatory comments by all 
three discussors are appreciated. 

With regard to the implications that 
Dr. Brouse attaches to Fig. 16 (with its 
caption ‘‘Veneer versus lumber yield; 
gross veneer product equals 92 per cent; 
lumber products equals 72 per cent gat * 
it was the author's intention to limit 
the graphic comparison to the primary 
yield from the log in rotary-cut veneer 
and in undried and unprocessed lumber, 
and not to carry it further. The per 
centage figures expressed in the caption 
do not take into account quality or grade, 
which it can be assumed are approxi- 
mately equal, and are correct. There 
are inevitable further losses in convert- 
ing veneer into plywood, as there are in 
converting lumber into any of its inter- 
mediate or end products. To that ex- 


tent Dr. Brouse's conclusions appear to 
be unfair to plywood, unless he makes 
similar deductions for drying, planing, 
edging, and trimming lumber. It is 
quite true that much remains to be done 





in reducing waste in the wood-utiliza- 
tion industries, and Dr. Brouse’s appeal 
for better lumber yields is most timely. 

Referring to Dr. Dietz’s comments with 
regard to education in the woodworking 
industries, no claim was set up in the 
paper that courses ‘‘in plywood as such" 
should be offered, but that more and 
better courses should be offered in wood 
utilization, including plywood as one of 
many wood products. It still remains 
true that comprehensive courses in diver- 
sified wood utilization are few and far 
between. 

The correction by Mr. Jones called 
attention to errors by the author with 
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regard to the date of the development of 
the flush door, and to the proper classifi- 
cation of a semi-hollow core plywood 
door as an alternate, rather than as a 
substitute for the solid-core door. Those 
corrections were made before the paper 
was published in the October issue of 
MEcHANICAL ENGINEERING. 

The author is most appreciative of 
the interest shown by these commenta- 
tors and regrets that the original paper 
may not have been sufficiently clear on 
the points mentioned. 

T. D. Perry.’ 

7 Engineer in Woodwork, Moorestown, 

N. J. Fellow ASME. 





Steam Plants in Inland Rivers 


To tHe Eprrtor: 

It is too bad that Mr. Williamson did 
not go into a little more detail as to the 
number of fans, boiler feed pumps and 
circulating water pumps incorporated 
per unit in the Meramec and Joppa 
stations described in his paper ‘‘New 
Features of Steam Plants in Inland 
Rivers’’ in MecHanicaL ENGINEERING 
for September, 1952, even though the 
inclusion of these facts is not implied 
in the title. 

I am in thorough sympathy with Mr 
Williamson's thesis, being primarily 
an operating man and having listened 
wearily many hours to designers piling 
safety precautions on safety precautions, 
many of which the operator would never 
remember or have time to use in an emer- 
gency 

I would, however, like to take issue 
with Mr. Williamson on a question of 
phraseology. On p. 724, he says: 
‘More typically the cube root of 2 is 
1.26 or a 160,000 kw unit would cost 26 


U. S. Book 


To tHe Eprror: 

The United States Book Exchange 
(USBE) for which the Engineers’ Joint 
Council and 18 other professional so 
cieties and organizations, are cosponsors, 
is now in its fourth year 

Starting modestly with financial under 
writing from certain foundations and 
government agencies and as a by-product 
of the postwar -tchabilitation efforts for 
devastated libraries, USBE can now be 
classed as a permanent institution. 

USBE operates internationally, pri- 
marily as a clearing house, for exchang- 
ing surplus or duplicate issues of maga- 
zines and books. 


per cent less than two 80,000 kw units." 

I say that two 80,000 kw units would 
cost 26 per cent more than one 160,000 
kw unit but that one 160,000 kw unit 


26 — 1.00 
would cost ——— or about 20.6 


1.26 
per cent less than two 80,000 kw units 


Henry D. Fisuer.* 


AuTHor’'s CLosurE 


I appreciate Mr. Fisher's comments. 
More details on Meramec and Joppa will 
be covered in later publications. The 
“cube-root’’ rule on power-plant unit 
size and cost is only an empirical one. 
I would not dispute whether two 80's 
would cost 20.6 or 26 per cent more than 


one 160. 
G. V. Wrttramson.® 


8 New Haven, Conn. Mem. ASME. 
® Superintendent, Power Production, Union 
Electric Company of Missouri, Saint Louis, 


Mo. 


Exchange 


At a recent annual meeting of USBE 
it was reported that over three million 
publications have been received to date 
at the headquarters in the Library of 
Congress and 700,000 had been dis- 
tributed selectively in this country and 
abroad. The inventory, as of December 
1, 1952, contained 2,200,000 items, care 
fully indexed and classified by countries 

Participating libraries abroad number 
330 and in the United States, 320. The 
records revealed also that in each year of 
operation, the area of service has widened 
and the unit costs of operation have 
decreased. 

The correspondence files of the director, 
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Miss Alice D. Ball, reveal awareness 
among librarians generally, of the value 
of the scheme, especially for helping 
research workers who may be dependent 
on complete files for professional and 
other technical periodicals and for those 
who are currently aware that scientific 
developments are not all originating in 
any one country. Demands from both 
American and foreign libraries are pre- 
dominantly for technical and scientific 
literature. 

An example of the procedure of opera- 
tion is briefly: a participating library 
finds it has an extra file of MecHANICcAL 
ENGINEERING, Ships it prepaid to USBE, 
and is credited with points representing 
the number of separate items in the lot. 
The monthly lists from USBE, which 
rotate selectively by areas, with con- 
stantly changing priorities, in order to 
distribute fairly the opportunity to make 
first choice in selections, reveals to a 
foreign or U. S. library the availability 
of this file of journals. With receipt of 
the order, shipment of the lot goes for- 
ward for a small fee, with the library 
paying transportation costs. 

USBE inherited the unfinished business 
of the American Book Center which 
handled the vast distribution of books 
given by individuals and organizations 
to help libraries that suffered damage in 
the Second World War. It today acts 
as distributor for individuals and govern 
mental agencies in handling such gifts 

In starting the fifth year current needs 
are: Securing funds to continue aid to 
such foreign libraries as are still too 
impoverished to pay necessary trans 
portation costs and nominal handling 
charges per item; awakening more 
libraries abroad and also in the United 
States to the availability of the service; 
arousing more librarians to the need for 
noting missing items in their periodical 
files and for permitting USBE to act as 
the agency to provide such replacements, 

The writer has represented EJC on the 
corporation since 1948. In addition to 

EJC, the following organizations are 

acting as sponsors of USBE: American 

Council on Education; American Council 

Library of Con 

Council; 


of Learned Societies; 
gress; National 
Smithsonian Institution; 


Research 
Social Science 
Research Council; 
of the Council of National Library As- 


member organization 


sociations; American Library Associa 
tion, ALA Public Libraries Div.sion, 
American Association of Law Libraries, 
Association of American Library Schools, 
Association of College and Reference 


Libraries, Association of Research Li- 
braries, Catholic Library Association, 
Medical 


Library Association, Music 





Library Association, National Associa- 
tion of State Libraries, Special Libraries 
Association, Theater Library Associa- 
tion. 

Officers of the corporation for the cur 
rent year and their affiliations are: presi- 
dent, Sidney B. Hill, American Associa- 
tio of Law Libraries; vice-president, 
Rev. James J. Kortendick, Catholic 
Library Association and Association of 
American Library Schools; secretary, 
Scott Adams, Medical Library Associa- 
tion; treasurer, Ralph L. Thompson, 
American Library Association, Public 
Libraries Division; Board of Directors: 
James S. Thompson, chairman, Engi- 
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neers’ Joint Council; Jack Dalton, 
secretary, librarian, University of Vir- 
ginia; Charles W. David, Association of 
Research Libraries; John Fall, Associa- 
tion of College and Reference Libraries; 
and Helen L. Scanlon, Special Libraries 
Association. Raymond L. Zwemer, 
chief, Science Division, Library of Con- 
gress, is chairman of the finance com- 
mittee, 
James S. THompson.!° 


10 Chairman of the Board, United States Book 
Exchange, Inc.; retired president, McGraw- 
Hill Book Co., Inc., New York, N. Y. Assoc. 
Mem. ASME. 


Society of Professional Engineers 


To tHe Eprror: 

I note with some interest the discus- 
sion of ‘‘engineering unity’'"' by Mr. Rolfe 
Johnson-—particularly his reference to 
the National Society of Professional 
Engineers. 

I, for one, have never been a supporter 
of this society and declined membership 
in its original organization because I 
felt that the engineering profession 
already had too many representing 
societies 

As is well known, the Engineers Joint 
Council, and prior to that, the American 
Engineers Council, were both organized 
as unity organizations for the engineering 
profession. 

My only objection to the National 
Society of Professional Engineers is 
that they accept for membership almost 
wholly on a registration basis. I know 
that many men have been registered 

possibly under the ‘‘grandfather’’ pro- 
visions) who are unqualified for member- 
ship in the technical societies, or even 
for practicing engineering under the 
stamp of registration. 

This conclusion was reached after 
attempting for years to get registration 
in Louisiana for all branches of engineer 
ing. Facing serious opposition from the 
local civil-engineering group (who have 
always been registered in Louisiana), 
as well as from some of the government 
units in the state, registration in Loui- 
siana was accomplished. Many are prac 
ticing engineering without complete 
qualifications other than the fact that 
they have been in sales work, or quasi 
engineering activities prior to the pas- 
sage of the cegistration law. 

I do not mean to contest the statement 


1! “Engineering Unity,’”’ Communication 
published in Mecnanicat ENGINEERING, 
October, 1952, vol. 74, pp. 839-840 








that NSPE could be and possibly is, the 
logical agency for engineering unity, 
but I do doubt whether an organiza- 
tion that has such a small percentage of 
representation of the Founder Society 
membership as NSPE, can equitably 
represent the engineering profession. 
I sincerely hope that the engineering 
profession can develop a representative 
organization for the entire profession. 
If such an organization existed today 
engineers would have a better chance 
for proper consideration by the Armed 
Forces, and, I believe, our professional 
status would be greatly increased. 


James M, Topp."* 


The Mean Flow in 
Kaplan Turbines 


To THe Epiror: 

In order to correct an error which the 
writer failed to catch during the prepa- 
ration of his paper published in the 
October, 1952, issue of the Transactions, 
the following information is given: 

The vector & introduced in section 
4 (p. 1286) should be understood as the 
vector with the components 


£o, = 0 


w Yo _ ayo 


5) dV 
mT Sq ey ae : 


dr 
f, = 0 


It is equal to the vorticity far upstream 
of the blades when Yo = const 
R. E. Mever * 


M. Todd & Associates, New 
Past-President and Fellow 


12 James 
Orleans, La. 
ASME. 

13 1.C.1. Research Fellow, University of Man- 
chester, Manchester, England; Visiting Re- 
search Associate, University of Maryland, 
College Park, Md. 















REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 


Investment Castings for Engineers 


Investment Castinos por ENoinzeers. By 
Rawson L. Wood and Davidlee Von Ludwig 
Reinhold Publishing Corp., New York, 
N. Y., 19§2. Cloth, $3/4 X 9 in., figs, 
tables, bibliography, index, ix and 477 pp., 
$10 
Reviewep sy R, W 


BRECKENRIDGE! 
HIS book presents information of 
use to those who design either the 

product to be manufactured or new cquip- 

ment for producing it. It also presents 
information of use to those who operate 
the producing equipment and to those 
metallurgists who might be called upon 
to recommend alloys. The peculiarities 
of alloys that are being cast by this 
process are described quite fully 

The scope of the book is wide enough 
to include practically all of the successful 
processes that have been thus far de 
veloped. The adaptability of these proc- 
esses to various requirements of finished 
castings, including limits of accuracy, 
makes the book of value to its readers in 
that it gives them a background for solv- 


' Professor of a tion engineering, lowa 
State College of Agriculture and Mechanic 
Arts, Ames, lowa. ASME 


A ssoc 


ing their own manufacturing problems 

The language is easily understood by 
readers other than those who are con- 
versant with the finer points of invest- 
ment casting and yet they are adequate 
for clear explanations. Numerous illus- 
trations are used, most of which are copies 
of actual photographs 

The book is well indexed, which adds 
to its value for reference purposes. It is 
not a condensed short course for students 
who go no deeper than to learn that such 
processes exist. The number of case his- 
tories presented shows that the writing 
is backed up with a wealth of experience 
Statements of limitations are freely given 
which takes the book out of the class of 
propaganda for a new method 

The bibliography appended consists 
largely of recent magazine articles, since 
books on the subject are still scarce. The 
bibliography is classified under other 
articles by the authors, a general bibli- 
ography, and technical trade publica- 
tions 

The book is a pioncer in the creative 
field of this casting method and not a 
“rehash” of other books 





Books Received in Library 


Apvancep Mecuanics or Marsriars. By 
Fred B. Seely and James O. Smith. John Wiley 
and Sons, Inc., New York, N. Y., second edi- 
tion, 1952. Bound, 6 X 9'/, in., 680 ° 
diagrams, tables, charts, graphs, $8.50. Fis 
textbook is intended for advanced under- 
graduate and first-year graduate students and 
continues the subject beyond the usual course 
in strength of materials. It aims to show the 
limitations of the ordinary formulas, to con- 
sider the conditions under which the limita- 
tions are significant, and to extend the subject 
to more complex — It also endeavors to 
give a more comprehensive view of the funda- 
mental concepts and methods used in stress 
analysis. In addition to extensive revision 
throughout, two new parts have been added 
influence of small inelastic strains on load- 
carrying capacity of members, and introduc- 
tion to instability—buckling loads 


ASTM Sranparps on Textice Mareriars 
Prepared by ASTM Committee D-13 on Textile 
Materials. American Society for Testing 
Materials, Philadelphia, Pa., 1952. Paper, 
6 X 9 in., 660 pp., illus., tables, diagrams, 


$5. The following wide range of topics is 
covered by the 99 specifications, test methods, 
and tolerances presented: asbestos, bast and 
leaf fibers, cotton, glass textiles, rayon and 
silk, wool, pile fabrics, and felt; general 
fibers, fabrics, yarns, threads, and cordage; 
identification qualitative and quantitative 
analysis; resistance to insect pests and micro- 
organisms; testing machines. There are tests 
on snag resistance and stretch of hosiery and 
other specialized items. A group of useful 
tables is appended as well as certain proposed 
test methods, and an extensive glossary of 
textile terms is given including photographic 
illustrations of fabric defects. 


Davison's Textite BLugsoox. The cighty- 
seventh year, July, 1952, edition. Davison 
Publishing Company, Ridgewood, New Jersey, 
1952. Bound, 5 X 8'/s in., 1463 pp., $6.50. 
A complete directory of textile mills and prod- 
ucts. The information is arranged geograph- 
ically under product, raw materials, dealers, 
and manufacturers. There are alphabetical 


indexes giving name of proprietor and mills of 
¢ manufacturers, 
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all texti yers, finishers, and 


so on, in the United States and Canada. Lists 
of textile schools, laboratories, associations, 
and other pertinent items are included. 


Evasticity iN ENGINEERING. By Ernest E. 
Sechler. John Wiley & Sons, Inc., New York, 
N. Y., 1952. Bound, 6'/, X 9!/, in., 419 pp., 
charts, graphs, tables, diagrams, $8.50. 
This book is intended to fill the gap between 
strength of materials and theoretical elasticity, 
bringing into one volume the material the 
engineer needs for a background in the funda 
mental theories of stress and deformation of 
elastic bodies under load. The first section 
establishes the equations and assumptions 
underlying the whole field; the second illus- 
trates the use of these principles in solving the 
problems of stable (nonbuckling) structures; 
and the third treats instability (buckling 
problems. The last two sections discuss 
approximate methods of solving problems too 
complex for formal proof. 


Heat Transrer Puenomena. By R. C. L 
Bosworth. John Wiley and Sons, Inc., New 
York, N. Y., 1952. Bound, 53/4 X 83/4 in., 
211 pp., illus., graphs, tables, $6.50. Heat 
flow is described as a type of transport process 
in which physical characteristics are trans- 
ferred through the movement of certain *‘car- 
riers." [tisin this light that the conduction 
of heat in gases, liquids, and solids, radiative 
transfer, forced — natural convection, and 
heat flow with simultaneous phase change are 
explained. An analogy of heat flow to other 
transport phenomena completes this mono- 
graph which should prove useful both to ad- 
vanced students and technologists. 


Lecat Guipe ror Contractors, ARCHITECTS, 


AND Enoineers. By I. Vernon Werbin. 
McGraw-Hill Book Company, Inc., New 
York, N. Y., first edition, 1952. Bound, 


374 pp., $4.75. A concise review of typical 
problems in connection with construction 
contracts which describes 83 actual situa- 
tions in the breaching and changing ot 
contracts, and so on, situations of the 
sort that frequently lead to litigation, and 
tells how the courts viewed each case. Facts 
and contract provisions involved are given in 
each situation, and cases are cited to sustain 
the principles of law set forth. 


Mareriats Hanptinc Manuva. Edited by 
Carl C. Harrington. Conover-Mast Publica- 
tions, Inc., New York, N. Y., 1952. Bound, 
6 X 83/, in., 434 pp., illus., diagrams, charts, 
$6. Organized for easy reference, this manual 
covers every major type of materials-handling 
equipment under 24 major classifications. In 
addition to the basic descriptive information 
the book is intended as a definite guide to the 
most effective and economical equipment for 
any particular job. Proper installation and 
maintenance methods are explained and adap- 
tations for use in special circumstances are 
indicated. 


NationaL Fire Copss. Volume 2. The 
Prevention of Dust Explosions, 1952. Spon 
sored by National Fire Protection Association 
and approved by the American Standards 
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Association. National Fire Protection Asso- 
ciation, Boston, Mass., supersedes 1950 edi- 
tion, 1952. Bound, 6'/, X 9'/, in., 288 pp., 
diagrams, charts, $3. A compilation of 
codes established for a wide variety of indus- 
tries in which dust concentrations are a hazard. 
Safety methods and precautions are specified 
for buildings, equipment, operating methods, 
and other pertinent aspects. Static electricity 
and explosion venting are discussed separately 
in appendixes, and there is an extensive listing 
of dust explosions in the U. S. classified by 
dust types. 


Pipgz Resistance. For Hydraulic, Lubri- 
cating, and Fuel Oils, and Other Nonaqueous 
Liquids. By T. E. Beacham. E. & F. N. 
Spon Limited, London, England, 1951. Bound, 
6'/2 X 10 in., 61 pp., charts, 18s. The 
author's object is to provide a simple and 
accurate means of estimating pipe resistance 
for all engineers, designers, and research 
workers concerned with the flow of nonaque- 
ous liquids. A feature of the book is the series 
of pipe-resistance diagrams covering a wide 
range of conditions by means of which pipe 
sizes can be determined with ease and pre- 
cision. A full explanation of the construction 
and use of the diagrams is given. 


ProceepINGs or THE FourtH ANNUAL IN- 
DUSTRIAL ENGINEERING INstiTuTE. Edited by 
Donald G. Malcolm. University of California, 
College of Engineering, Berkeley and Los 
Angeles, Calif., 1952. Paper, 8/4 X 11 in., 
89 pp., illus., diagrams, charts, graphs. 
Twenty-two papers are presented dealing with 
a wide range of topics within the industrial- 
engineering field: time-study methods and 
training; performance rating and standards; 
kinematic analysis of body motions; quality 
control, oo pH and inspection methods; 
incentives and personnel work. 


SteaM Power Srations. By Gustaf A 
Gaffert. McGraw-Hill Book Company, Inc., 
New York, N. Y., fourth edition, 1952 
Bound, 6'/2 X 9!/, in., 637 pp., tables, graphs, 
diagrams, illus., charts, $8. This book, now 
in its fourth edition, is a standard text on the 
mechanical-engineering features of steam 
power plants. It covers the construction of 
the various types of equipment, design, and 
performance characteristics, costs and econo- 
mies, and the integration of all machinery. 
The new edition has been revised to include 
recent data on such new developments as the 
extraction cycle technique, pressurized fur- 
naces, axial-flow fans, and cyclone firing 
all presented largely from a design and con- 
struction point of view and comprehensible 
at the engincering-college level. 


Symposium ON SratisticaL Aspects oF Fa- 
TiGuE. American Society for Testing Mate- 
rials, Philadelphia, Pa. (Special Technical 
Publication, No. 121), 1952. Paper, 6 X 9in., 
64 pp., graphs, tables, $1.75. The three 
papers on fatigue of materials presented in this 
pamphlet discuss we He ng and interpreta- 
tion of fatigue tests, describe methods for the 
determination of the character and dispersion 
of fatigue life and endurance limits, and 
explain the statistical analysis and graphical 
representation of fatigue data. 


Tasies or THE Error FUNCTION AND OF Its 
First Twenty Derivatives. (Annals of the 
Computation Laboratory of Harvard Univer- 
sity, vol. 23), Harvard University Press, Cam- 
bridge, Mass., 1952. Bound, 8 X 11'/, in., 
276 pp., tables, $8. The present volume of 
six-place tables has been prepared to meet 
the need for a new and more nearly complete 
table of the normal error function a its 
derivatives. Fundamental in statistical work, 


these functions are applicable in a large class 
of physical problems such as noise and com- 
munications, heat flow, kinetic theory of 
gases, hydrodynamics, and wave mechanics 
An explanatory introduction precedes the 
tables. 


or Exasticiry aNnpD Ptasticity 
s in Applied Science, 
No. 3.) By H. M. Westergaard. John Wiley 
& Sons, Inc., New York, N. Y., 1952. Bound, 
5°/4 & 8/2 in., 176 pp., $5. Suitable for 
first-year graduate students, this book is 
written from the point of view of the engineer 
although the treatment is entirely theoretical 
Topics covered include the important basic 
concepts of the states of stress and strain, the 
basic laws and equations of elasticity and 
lasticity, and specialized applications to 
Pollow cylinders, spheres, and so on, to vari- 
ous force effects, and to thermal! stresses. 


THEORY 
‘Harvard Monogra 


Weicut-StrenctH ANALysis OF AIRCRAFT 
Structures. By F. R. Shanley. McGraw- 
Hill Book Company, Inc., New York, N. Y., 
first edition, 1952. Bound, 6'/, &K 9!/_ in., 
394 pp., charts, graphs, tables, $8.50. This 
volume is intended to provide scientifically 
sound methods of analyzing and predicting 
the structural weight of aircraft oa missiles 
Part 1 discusses methods by which the mini- 
mum weight can be determined for any mate- 
rial and conditions of loading. These prin- 
ciples of design for minimum weight are then 
utilized to derive weight equations for wing 
and fuselage structures, comprising Part 2 
Part 3 includes a number of reports prepared 


Library Services 


NGINEERING Societies Library 

books may be borrowed by mail 
by ASME Members for a small han- 
dling charge. The Library also pre- 
pares bibliographies, maintains search 
and photostat services, and can provide 
microfilm copies of any items in its 
collection. Address inquiries to Ralph 
H. Phelps, Director, Engineering So- 
cieties Library, 29 West 39th St., New 
York 18, N. Y. 





in the course of investigations of new mate- 
rials and extreme operating conditions 


ZAvuBERWELT DER NorRMZAHLEN. By Wil- 
helm Strahringer. Verlags- und Wirtschafts- 
gesellschafe der Elektrizitatswerke, Frankfurt 
am Main, Germany, 1952. Paper, 53/4 & 8'/4 
in., 95 pp., tables, charts, 6.50 Dm. The 
author describes a variety of uses for ‘‘preferred 
number"’ series in the fields of production and 
distribution, economics and management, and 
any other activities to which standardization 
of this sort may be applied. Graphs are freely 
used for efficient representation of these appli- 
cations. The official German standard series 
of preferred numbers, of which the base term 
is 1 and the ratio is 10, is the particular 
series on which the book is based 
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Interpretations 

HE Boiler Code Committee meets 

monthly to consider “‘Cases’’ where 
users have found difficulty in interpreting 
the Code. These pass through the fol 
lowing procedure: (1) Inquiries are sub 
mitted by letter to the Secretary of the 
Boiler Code Committee, ASME, 29 West 
39th Street, New York 18, N. Y.; (2) 
Copies are distributed to Committee 
members for study; (3) At the next 
Committee meeting interpretations are 
formulated to be submitted to the ASME 
Board on Codes and Standards, author 
ized by the Council of the Society to pass 
upon them; (4) They are submitted to 
the Board for action; (5) Those which 
are approved are sent to the inquirers 
and are published in Mecuanicat Eno 
NEERING. 

(The following Case Interpretation was 
formulated at the Committee meeting 
December 12, 1952, and previously, and 
approved by the Board on February 2, 
1953.) 


Case No. 897-4 (ReopeNneD ) 
(Special Ruling) 


Inquiry: May chrome-nickel austenitic 
steels as such, or alloyed with colum 


bium, titanium, or molybdenum, be used 
in the construction of unfired pressure 
vessels under ASME Code rules? 


Reply: Chrome-nickel austenitic steels 
as such, or alloyed with columbium, 
titanium, or molybdenum, may be used 
in the construction of unfired pressure 
vessels without consideration of their cor 
rosion or heat resistant properties (note 
appendix for recommendations ), provided 
the rules of design, fabrication, and in- 
spection of the Code are followed except 
as follows: 


(1) Specifications 


(a) The alloy chrome-nickel material 
may be any Austenitic Grade of such ma- 
terial made to any approved SA specifica- 
tion that is included in Section II, Other 
physical forms made to the same specifica- 
tions as far as possible may be used pro 
vided in particular that the mechanical 
strength requirements cf the specification 
be met. 

The addition of columbium to the M 
grade of Specification SA-240 is per- 
mitted. The amount shall not exceed 
that specified in Specification SA-240 for 
the C grade. For optimum resistance to 
formation of sigma phase (brittle) ma- 
terial a more restricted analysis than 
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permitted by Specification SA-240 has 
been found advisable, as follows: 


Carbon......... 0.07 max % 

Chromium... ...17.50-19.00% 
Nickel..........13.00-15 .00% 

Molybdenum 2.00-2..50% (2.25 preferred) 
Columbium g times carbon content; 0.9 

max % 

Manganese. 1.50 min % 

Silicon..... 0.75 max % 

Sulphur........ 0.03 max % 
Phosphorus..... 0.03 max 


This grade of material shall be marked 
““Mc"’ for identification 
The addition of columbium to Grade 8, 
Type 309, of Specification SA-167 is also 
permitted. The carbon content of this 
grade shall be limited to 0.08 per cent 
and the columbium content shall be not 
less than 10 times the carbon content nor 
more than 1.00 per cent. This grade of 
material shall be marked ‘'309 Cb"’ for 
identification 
(2) Impact Testing 
Impact tests as provided in Par. U-142 
shall be required for the following com- 
binations of materials and operating 
temperatures: 
(a) For all materials at operating 
temperatures below —325 F. 
(b) For the following materials at 
operating temperatures below —20 F: 
(1) Materials with carbon content 
in excess of 0.10 per cent 
(2) Materials that havea nickelora 
chromium content in excess of the AISI 
standard analysis range of the specified 
type number and physical form. 
(3) Material in casting form. 
(4) Material in the form of de- 
posited weld metal 
(c) For the following materials at all 
values of operating temperatures: 
(1) Types 309, 310, 316, 309 Cb, 310 
Cb, or 316 Cb material that is heat 
treated at temperatures below 1650 F. 
The tests shall include the weld metal 
and shall be made at room temperature 
or at the operating temperature if 
lower. 


(3) Heat Treatment 


(a) Heat-treatment, including stress 
relief, of welded vessels is neither re- 
quired nor prohibited. The need for and 
the details of heat treatment depend on 
the type of alloy steel and service condi- 
tions. The appendix to this Case gives 
some general suggestions 

(b) A welded joint efficiency of 95 
per cent shall be permitted on vessels con- 
structed to the requirements of Pars. 
U-68 and U-200 only if the finished welds 
are heat treated at a temperature over 900 
F; otherwise the joint efficiency shall be 
limited to 90 per cent 





(4) Thickness Limitations 

The Code limitations on thickness 
shall apply except that the minimum 
thickness permitted is '/,s in. for non- 
corrosive conditions of service and 3/39 in. 
for corrosive conditions of service. (See 
Appendix for cautionary note about heat- 
treating thick sections.) 


(5) Temperature Limitations 

The Code limitations on service tem 
perature shall apply to the various types 
of construction. 


(6) Allowable Working Stresses 

For Par. U-68 and Par. U-69 vessels the 
maximum allowable working stresses 
shall be those given in Table U-2 and 
when the operating temperature is below 

20 F the allowable working stress shall 
be that given in the table for —20 F to 
650 F. For Par. U-200 and Par. U-201 
vessels the maximum allowable working 
stresses shall be 1.25 times those for Par. 
U-68 vessels at the same temperature. 
For Par. U-70 vessels the maximum al- 
lowable working stresses shall be 1.25 
times the maximum allowable stresses 
given in Par. U-70(a) and (b) for carbon 
steel materials. 

The maximum allowable working 
stresses for Grade Mc material shall be 
the same as permitted for Grade M ma- 
terial by the rules above for any 
temperature up to and including 1000 F 
maximum 


(7) Fabrication and Testing 

(a) Fabrication shall be done and 
weld tests made in accordance with the 
requirements of the Code, including 
qualification of the welding procedure 
used and of the welding operators em- 
ployed to meet the requirements of Sec- 
tion IX except as hereinafter. 

When material having a carbon content 
of 0.15 per cent and over is to be used the 
welding procedure qualification tests 
shall be made using material having a 
carbon content within 0.02 per cent of the 
maximum used in construction. Heat- 
treatment of test specimens is not 
required but if used shall duplicate 
the treatment intended for the finished 
vessel. 

The deposited weld metal shall have a 
carbon content not over that specified for 
the parts joined and have other elements 
within the AiSI limits of composition 
for the grade of material used in the parts 
joined, except that when the fabricator 
is of the opinion that a physically better 
joint can be made by departure from these 
limitations and the user and the inspector 
are satisfied that the corrosion resistance 
will be sufficient for the intended service, 
these limitations may be waived. When 
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columbium is used in the weld metal it 
shall not exceed 1.00 per cent and when 


‘ titanium is used it shall not exceed 0.6 


per cent. Columbium may be substituted 
for titanium in weld metal. 


(8) Inspection 

(a) All welds, both butt and fillet, in 
vessels whose shell thickness exceeds 
3/,in. shall be examined for the detection 
of cracks by the fluid penetrant method. 
This examination shall be made follow- 
ing heat-treatment if heat-treatment is 
performed. All cracks shall be elim- 
inated. 

(b) All vessels over 1'/2 in. in shell or 
head thickness which are heat-treated 
shall be radiographed following heat- 
treatment. 


Non-Manpbatory AppENDIX 


Suggestions on the Selection and Treatment of 
Austenitic Chromium-Nickel Steels 


A-1 General The selection of the proper 
metal composition to resist a given corro- 
sive medium and the choice of the proper 
heat-treatment and surface preparation of 
the material selected are not within the 
scope of the Code. This Appendix dis- 
cusses some of the factors that should be 
considered in arriving at a proper sclec- 
tion. 
A-2 Structure The composition, me- 
chanical working, heat-treatment cycle, 
and the solidification rate in castings and 
weld metal largely determine the degree 
to which ferrite, carbide, and sigma 
phases are formed in austenitic stainless 
steels. The type of structure and the 
therma! and mechanical treatment it re- 
ceives are determining factors in its re- 
sistance to intergranular corrosion, stress 
corrosion cracking, and crack-suscepti- 
biliry, and in its ductility and tough- 
ness 
A-3 Intergranular Corrosion When aus- 
tenitic steels are held for a sufficient time 
between 800 F and 1600 F, chromium car- 
bide tends to precipitate preferentially at 
austenite grain boundaries. This type of 
precipitation is referred to as sensitiza- 
tion. Intergranular corrosion takes place 
when a sensitized material is exposed to a 
sufficiently strong corrosive medium for a 
long enough time. 

Methods for combating intergranular 
corrosion include the following: 


(1) An anneal at 1850 F to 2050 F fol- 
lowed by rapid cooling through the sensi- 
tization range. Subsequent operation of 
a vessel in the sensitization range may 
resensitize the material. 

(2) Stabilizing with columbium, ti- 
tanium, or tantalum. These elements 
have a strong affinity for carbon and, in 
sufficient quantities, prevent the pre- 
cipitation of chromium carbides. 
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3) Use of types of steel having a low 
enough carbon content that the chro- 
mium depletion at the grain boundaries is 
kept within safe limits 


A-4 Stress-Corrosion Cracking Austenitic 
chromium-nickel steels that are highly 
stressed in tension may develop trans- 
crystalline or intercrystalline cracks when 
exposed to certain corrosive media. The 
stresses may be produced by external 
loads, by welding or cold-forming opera- 
tions, or by uneven cooling. Methods of 
reducing susceptibility to stress-corrosion 
cracking include the selection of a com 
position that will have a stable austenite 
structure in the operating range and heat- 
treatment to reduce the magnitude of the 
residual stresses 


A-5 Formation of Sigma Phase The exist- 
ence of the sigma phase in an austenitic 
stainless steel may materially reduce its 
ductility and toughness. Under favor 
able conditions, the sigma phase is 
formed relatively slowly in the tempera- 
ture range between 1050 F and 1700 F. 
Factors contributing to the formation of 
sigma phase include the presence of fer- 
rite, prior cold-working, variation in 
composition due to progressive solidifica- 
tion, and the presence of ferritizers, par- 
ticularly molybdenum, columbium, and 
titanium. Formation of sigma phase may 
be minimized or prevented by a proper 
selection of composition. Or the sigma 
phase may be transformed into austenite 
and ferrite by suitable heating and 
quenching 


A-6 
mium-Nickel Steels (a) 
controversial opinion relative to the 
effects of thermal stress-relief of austen- 
itic stainless steels, mandatory require- 
ments for such have been omitted. Service 
experience is too limited to permit com- 
parison between the relative safety of as- 
welded and stress-relieved austenitic steel 
weldments, particularly in thick sections 
It is recognized that the stability of 
austenitic stecls and their optimum be- 
havior in service is influenced by the 
mechanical and thermal treatment they 
have received; however, it is a basic 
principle that the Code rules are intended 
to provide minimum safety requirements 
for new construction, not to cover deteri- 
oration which may occur in service as a 
result of corrosion, instability of the ma- 
terial, or unusual] operating conditions 
such as fatigue or shock loading 


(b) Where maximum corrosion re- 
sistance is required it is advisable to heat- 
treat in such a fashion as to place all 
chromium carbides in solution. For such 
service it is recommended that the follow- 
ing procedure be followed 


Heat-Treatment of Austenitic Chro- 
In recognition of 


(1) Hold the vessel within the pre- 
scribed temperature range for not less 
than one hour per inch of thickness 
Quench all parts of the vessel uniformly 
and as rapidly as possible. Material not 
stabilized with columbium or titanium 
should be cooled through the range from 
1700 F co 1000 F in not more than three 
minutes. The rapid cooling should be 
continued to below 800 F. Slower cool- 
ing rates may be just as satisfactory for 
some compositions of the material and 
conditions of service 


Table A-6 Recommended Temperature 
Ranges for Heat-Treatment 


Hear- 
Treatment 
Procedure 


Type Number of 
Material 
301, 302, 304, 308, 309, 31 
321, 347 
6 


31 
309 Ch, 310 Cb, 316 Cb 


1850-2000 F 
1850-2000 F 
1850-2050 F 
1850-1950 F 


A-7 Dissimilar Weld Metal The dif- 
ference between the coefficients of expan- 
sion of the base material and the weld 
should receive careful consideration be- 
fore undertaking the welding of ferritic- 
type stainless steel with austenitic elec- 
trodes for services involving severe tem- 
perature conditions, particularly those of 
a cyclic nature 

A-8 Fabrication It is recommended that 
the user of austenitic chromium-nickel 
steel vessels in corrosive service con- 
sider the following additional fabrication 
test: 

A welded test plate to provide a guided- 
bend test specimen should be made as pre- 
scribed in Section IX from one of the 
heats of material used in the shell. The 
test plate should be welded by the pro- 
cedure used in the longitudinal joints of 
the vessel and should be heat-treated 
using the same temperature cycle as used 
for the vessel. The operation on the test 
plate should be such as to duplicate as 
closely as possible the physical conditions 
of the material in the vessel itself. 

Grind and polish the specimen and im- 
merse it for not less than 72 hours in a 
boiling solution consisting of 47 cc con- 
centrated sulphuric acid and 13 g of 
crystalline copper sulphate (CuSO,, 
5HO) per liter of water. Then bend the 
specimen so as to produce an elongation 
of not less than 20 per cent at a section 
in the base metal '/, inch from the edge 
of the weld. The metal shall show no 
sign of disintegration after bending 


Cases Annulled 


The following Case Interpretations 
have been annulled by the Boiler Code 
Committee because the information that 
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they afforded is now incorporated in the 
Code: 

1063, 1081, 
and 1152. 


1083, 1113, 1123, 1148, 


Proposed Revisions and Ad- 
denda to Boiler and Pressure 
Vessel Code 


S need arises, the Boiler Code Com- 
mittee entertains suggestions for re- 
vising its Codes. Revisions approved by 
the Committee are published here as 
proposed addenda to the Code to invite 
criticism. If and as finally approved by 
the ASME Board on Codes and Stand- 
ards, and formally adopted by the Coun- 
cil, they are printed in the annual ad- 
denda supplements to the Code. Trien- 
nially the addenda are incorporated into 
a new edition of the Code. 

In the following the paragraph num- 
bers indicate where the proposed re- 
visions would apply in the various sec- 
tions of the Code. 

Comments should be addressed to the 
Secretary of the Boiler Code Committee, 
ASME, 29 West 39th Street, New York 
18, N. Y 


Power Boilers, 
1949 

Par. P-23(g) Revise to read: 

(g) When a steel or wrought-iron pipe is 
pierced with tube holes, the maximum allow- 
able stress in the ligaments in pounds per 
square inch shall not exceed the values given 
in Table P-7 and the maximum allowable 
pressure shall be computed using the formula 
in this Paragraph with the value for § multi- 
plied by the efficiency factor E, and otherwise 
in accordance with the rule in Par. P-180 pro- 
vided the tube holes do not pierce the weld in 
the welded pipe and provided the pressure 
shall be not greater than that allowed for the 


unpierced pipe. 


Material Specifications, 
1949 


Evrroriat Nore 


The Boiler Code Committee has approved 
adding to Section II the fellowing new speci- 
fications: 

SB-152-51T, Specification for Copper Sheet, 
Strip and Plate. 

SA-350-52T, Forged or Rolled Carbon Alloy 
Steel Flanges, Forged Fittings and Valves 
aud Parts for Low-Temperature Service. 

The stress values for Specification SA-350- 
5§2T as they will appear in Table UCS-23 are as 


follows: 


Spec. Min 20 to 
Tens. Str. 650 F 
60,000 15,000 
70,000 17,§00 


Grade 
LF-1 
LF-3 
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Tentative Program for 1953 ASME Spring Meeting 
Offers Wide Variety of Technical Information 


Meeting to Be Held at Deshler- Wallick Hotel, Columbus, Ohio 


FENTATIVE PROGRAM 
A AILABLE preprints of numbered papers 
may be purchased from ASME Order 
Department, 29 West 39th Street, New York 
18, N. Y. Please order by number as listed 
in program. The tentative program follows 


TUESDAY, APRIL 28 


8:30 a.m. 
Registration 
9:30 a.m. 
Fuels (1) 
Natural-Gas Peak-Load Problems in the Appala- 


A pril 28-30 


chian Area, by © T. Konecny and B. J. Clarke 
Columbia Gas System Service Corp 

An Investigation of the Burning Characteristics 
of Pulverized Cinders, by John M. Alien, Battelle 
Memorial Institute (Paper No. 53-—-S-2) 

An Instrument for Estimating the Density of 
Smoke in Stack Effluent, by John P. Strange 
Mine Safety Appliances Co. (Paper No. 53-——S-3) 


9:30 a.m. 

Management (1) 
Panel Discussion on A Unified Theory of Organiza 
tion and Management 
The State of Management Theory, by R. / 
Livingston, Columbia University 
The Interdependence of the Behavior Sciences, vy 
D. B. Hertz, Columbia University 
Toward a Mathematical Theory of Organization, 
by Merrill M. Flood, Rand Corp 





COAL-LOADING MACHINE BUILT BY JEFFREY MANUFACTURING COMPANY, COLUMBUS, OHIO, 
ONE OF THE PLANTS TO BE VISITED DURING ASME SPRING MEETING 
(This view in coal mine shows a Jeffrey Type L-600 track-type loading machine gathering the 


shot-down coal at the face and delivering to mine cars at the rear. 


This machine has a load- 


ing rate of six tons per min in loose coal.) 
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The Measurement of Organized Behavior, by 
H. Simon, Carnegie Institute of Technology 
Some Closing Observations on Organized Be- 
havior, by E. H. Schell, M.1.T. 


9:30 a.m. 

Rubber and Plastics (1) 
Polytetrafiuoroethylene—Its Properties and Uses, 
by L. W. Cornell, Minnesota Mining and Manu 
facturing Co. 

Unplasticized Polyvinyl Chloride The Dawn of a 
New Era in Corrosion Protection, by George S 
Laaf, Bolta Co. 

Metal-Clad Laminates Used in Printed Circuitry, 
by Norman A. Skow, Synthane Corp 


9:30 a.m. 

Metal Processing (1)—Production En- 
gineering (1) 

The Effects of Cold Drawing, Microstructure, and 

Thermal Treatments on the Machinability and 

Mechanical Properties of Carbon and Alloy Steel, 

by Ford E. Dreves, Wyckoff Steel Co. (Paper 

No. 53-—S-8) 

A Plastic-Flow Problem Arising in the Theory of 

Discontinuous Machining, by / Lee, Brown 

University 


9:30 a.m. 

Gas Turbine Power (1) 
Some Theoretical Aspects of Centripetal Tur- 
bines, by R. L. Robinson, AiResearch Manufac 
turing Co 
The Elastic-Fluid Centripetal Turbine for High 
Specific Outputs, by Rudolph Birmann, De Laval 
Steam Turbine Co 


12:15 p.m. 
President’s Luncheon 


Presiding Prof. Samuel R. Beiiler, Ohio State 
University, Columbus, Ohio 
Speaker: The President, Frederick S 


r., Fellow ASMI 


Blackall, 


2:30 p.m. 
Gas Turbine Power (II) 


Calculation of Transpiration--Cooled Gas-Tur- 
bine Blades, by John N Livingood, National 
Advisory Committee for Aeronautics, Lewis 
Flight Propulsion Laboratory, and E&. R. G 
Eckert, University of Minnesota 

An Interferometric sinéy of the apuateey Layer 
on a Turbine Nozzle Blade, by C. Faulders, 
Massachusetts Institute of 2 fs. 

Possible Range of Turbojet Engine Design 
Within Specified Turbine Design Limits, by 
Robert E. English and Richard H. Cavicchi 
National Advisory Committee for Lewis Flight 
Propulsion Aeronautics Laboratory 


2:30 p.m. 
Management (II) 


Linear Programming and Production, by George 
B. Dantzig, Rand Corp. 
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Statistical Decision Theory and Its Effect on 
Production Management, by Robert Bechhofer, 
Cornell University 
Operations and Research and the Practicing 
Industrial Engineer, by K. 0. William Sanberg, 
General Electric Co 


Marcu, 


2:30 p.m. 
Power (I)—Fuels (II) 
ag of an Industria! Power Plant, by 
forrow and R. F. Born, Western Electric 
c o 
Overfire Air Installation at the Conners Creek 


Power Plant, by James W. Campbell and Richard 
J. Travis, The Detroit Edison Co 


2:30 p.m. 
Rubber and Plastics (II) 


Reinforced Plastics Connector Rings and Betts 

for Fastening Timbers, by H. A. Perry, 
Naval Ordnance Laboratory 

Reinforced Plastic Laminates for Aircraft Use, by 
D. Rossato, Wright Air Development Center 

The Navy Looks at Structural Plastics, by W. R 

Graver, Bureau of Ships 


2:30 p.m. 

Metal Processing (I1)—Production En- 
gineering (II) 

Spark Testing (A sound motion picture in color), 

by Edsel FE. Bishop, Wyckoff Steel Co 

Chip Breakers—-A Study of Three-Dimensional 

Chip Flow, by FE. H. Henriksen, Cornell University 

(Paper No. 53-—5S-9) 


8:00 p.m. 
Junior 


Speakers G. F. Nordenholt, editor, Product 
Engineering, and Everett S. Lee, editor, General 
Electric Review, General Electric Company 
Subject: Engineering—-Opportunity Unlimited 


Guests of the Old Guard-—Representing Sec 
tions 

West Virginia 

T. C. Phillips 
Youngstown 
Donald L. Block 
Cleveland Columbus 

Harold Hudacheck John Mooney 
Canton-Alliance-Massilon Pittsburgh 

R. F. Cornish Richard A. Cederberg 


Cincinnati 
Edward !. Goetz, Jr 
Akron 


James W. Gorham 


8:00 p.m. 
Management (III) 


ion on An Application to Engineer 

ing Cost Estimating 

A Multidisciplinary Analysis of Engineering Cost 

——- A Case History), by AK. T. Korn 
Edward A. Berk and Associates 

From the Point of View of the Clinical Psycholo- 

gist, by Marjorie B. Creelman, West Reserve 

University 

From the Point of View of the Engineer, by 

Harold R. Nara, Case Institute of Technology 

From the Point of View of the Communication 

Theorist, by Anatol Rapoport, University of 

Chicago 


Panel Discu 


8:00 p.m. 

Oil and Gas Power 
A Photographic Study of Events in a 14-Inch, 
2-Cycle Gas Engine, by Ralph L. Boyer, The 
Cooper-Bessemer Co., and C. D. Miller, Battelle 
Memorial Institute 
Investigation of Flame Temperatures in A Single- 
Cylinder Spark-Ignition Engine, by / Potter 
and R. B. Dillaway, University of Mlinois 


WEDNESDAY, APRIL 29 


8:00 a.m. 
Registration 


9:30 a.m. 
Gas Turbine Power (III) 


Performance of Free-Piston Gas Generators, by 
J. J. McMullen, Navy Dept., l 
Applications For the Free-Piston Engine, by /. / 


McMullen, Navy Dept., U. S. and Robert P 
Ramsey, Cooper-Bessemer Co 

The Development of High-Output Free-Piston 
Gas Generators, by Frank M. Leut Massa 
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chusetts Institute of Technology, and Robert A 
Lasley, Baldwin-Lima-Hamilton Corp 


9:30 a.m. 
Fuels (IIT) 


Heavy- Duty Operation of Spreader Stokers, by 
7. W. Jones, Columbia-Southern Chemical Corp 
Dust Emissions From Small Spreader-Stoker- 
Fired Boilers, by Elmer J. Boer, Bituminous Coal 
Research, Inc., and Charles W. Porterfield, Poca 
hontas Fuel Company, Inc 

Mill Drying in Pulverizing High-Moisture Coals, 
by W.C. Rogers, Riley Stoker Corp 


9:30 a.m. 
Power (II) 


Svmpostum on Chemical Cleaning of Heat-Transfer 
Surfaces in Power Plants as Well as Other Power- 
Plant Equipment 
Chemical Cleaning in Central Stations, by P. H 

Cardwell, Dowell, Inc 


9:30 a.m. 

Production Engineering (III)—Metal 
Processing (III) 

Method X Electro-Spark Machining, by ©. R 

Alden, Ex-Cell-O Corp 

An Interferometer for Polished-Surface Examina- 

tion, by Ronald E. Sugg, E. 1. du Pont de Nemours 

& Co 

Economical Inspection-Procedures Based on 

Inspection-Cost Break-Even Point, by 1. W 

Dockray and R. F. Garrett, Western Electric Co 

(Paper No. 53-—-S-4) 


9:30 a.m. 
Rubber and Plastics (III) 


Symposium on Industrial-Rubber Molded Product 
Progress in Manufacturing Methods in the 
Molded-Rubber-Products Industry, by /. H 
Gerstenmaier, Goodyear Tire and Rubber Co 
Product and Mold Designing For Lower Ultimate 
Cost, by John Mason, Firestone Industrial 
P roducts Co. 

New Product Eee 4 by Howard H. Arm 
strong, The B. F, Goodrich Co. 

Mechanical Properties of High Mooney Elasto- 
mers, by Merle Sanger and Paul Earley, General 
Tire and Rubber Co 


12:15 p.m. 
Roy V. Wright Lecture 


Presiding: The President, Frederick S. Blackall 
jr., Fellow ASME 
Speaker The Honorable Frank J. Lausche, 


Governor, State of Ohio, Columbus, Ohio 


2:00 p.m. 
Plant Trips 


Among the various plant trips scheduled for the 
Spring Meeting are the following: Jeffrey Manu- 
facturing Co., North American Aviation Co., 
lernstedt Division of General Motors Corp 
Ohio State University, Battelle Memorial Insti 
tute, National Electric Coil, Denison Engineering 
Co, and The Diamond Power Specialty Corp 


7:00 p.m. 
Banquet 


Toastmaster: E. H. Davis, 
Co., Columbus, Ohio 
Speaker James F. Lincoln, president, The 
Lincoln Electric Co., Cleveland, Ohio 

Subject: Incentive Management 


New York Coal Sales 


THURSDAY, APRIL 30 


8:30 a.m. 
Registration 


9:30 a.m. 

Gas Turbine Power (IV )—Fuels (1V) 
Ceramic-Coated Low Al/oys For Jet-Engine Hot 
Parts, by John V. Long, Solar Aircraft Co 


The Mechanism of Disintegration of Liquid 
Sheets, by J. Louis Yor if Stubbs, and 
VU.R. Tek, University of Mic higan 


Thermodynamic Properties of Combustion Gases, 
by Gilbert S. Bahn, General Electric Co 


9:30 a.m. 
Hydraulic—Fluid Meters 


Results of the Test Program on Eccentric and 
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Segmental Orifices, by S. R. Beitler, Ohio State 
University 

Mixing and Equilibrium in Pipe Flow, by Willis 
H. Carrier (deceased), and W. S. Mssener, Carrier 
Corp 

The Unsteady-Flow Water Tunnel at the Massa- 
chusetts Institute of Technology, by James W 

Daily, Massachusetts Institute of Technology, 
and Kenneth C. Deemer, University of Kansas 


9:30 a.m, 
Machine Design (1) 


sed Standard Design For General Indus- 
trial Coarse-Pitch Worm Gearing, by Frank G 
ast, Hamilton Gear & Machine Company, Ltd 
Paper No. 53--S-6) 

Natural ret! of a Nonlinear System Sub- 
jected to a Nonmassive Load, by ©. FE. Crede 
The Barry Corp 5-10) 


A Pro 


(Paper No 53 
9:30 a.m. 


Production Engineering (IV)— 
Metal Processing (IV) 


Distribution of Shear Zone Heat in Metal Cut- 
ting, by W.C. Leone, Carnegie Institute of Tech 
nology. (Paper No. 53-—-S-7) 

On the Analysis of Cutting-Tool Temperatures, by 
MeC. Shaw and E. G. Loewen, Massachusetts 
Institute of Technology 


2:30 p.m. 
Machine Design (11 )}—Lubrication 


Some Vibration Effects on Surfaces Produced by 
Turret Lathes, by P. 7. Eisele and R. F. Gri fin, 
The Warner & Swasey Co. (Paper No. 53--S.12) 
oy | Design Using Concentric Journal Theory, 
by Slaymaker, Case Institute of Technology 
(Paper No. 53--S 11) 
Design of 180-Degrees Partial-Offset Journal 
Bearing, by Kwang-tzu Vang, Ilinois Institute of 
Technology 


2:30 p.m, 
Process Industries 


Industry’s Stake in the Ohio Valley Pollution- 
Control Program, by Edward J. Cleary, Ohio 
Valley Water Sanitation Commission 

Some Engineering Aspects of Air Pollution Con- 
trol, by George W. Blum, Case Institute of Tech 
nology 


2:30 p.m. 
IIRD 


An Analysis of the Dynamics of Hydraulic Servo- 
motors Cater Inertia Loads and the Application 
to Design, by H. Gold, BE. W. Otto, and V 
Ransom, National Advisory Committee for Aero- 
nautics, Lewis Flight Propulsion Laboratory. 
(Paper No. 53-—S-1) 

Phase-Plane Analysis--A General Method of 
Solution for Two-Position Process Control, by 
Donald PF, Eckman, Case Institute of Technology 
Dynamic Goseton of a Force-Compensated 
Hydraulic Throttling Valve, by Frans B. Tuteur 


and John L. Bower, Yale University 


2:30 p.m. 
Heat Transfer 


The Effect of Fin Geometry on the Performance 
of Heat-Exchanger Surfaces, by Wo EL. Hilding 
University of Connecticut 

New Aspects of Natural-Convection Heat Trans- 
fer, by Simon Ostrach, National Advisory Com 
mittee for Aeronautics, Lewis Flight Propulsion 
Laboratory 

Heat Transfer and Fluid Friction For Fully De- 
veloped Turbulent Flow of Air and Supercritical 
Water With Variabie Fluid Properties, by RK. G 
Deissler, National Advisory Committee for Aero 
nautics, Lewis Flight Propulsion Laboratory 


Women’s Program 


Registration: Deshler-Wallick Hotel, April 28 


and 29, ail day 


Tuesday, April 28 


9:30 a.m. Registration 
Coffee 


President's Luncheon 


with Mrs. Frank Lausche, 
Mansion, 1244 East 


12:30 p.m. 
3:00 p.m. Tea 
Governor's 
Broad Street 
Program: Mrs. Elmer Kaiser will 
present “Famous Ohio 

Ladies 1803-1953"" 
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Mrs. Samuel Beitler 
Mrs. J. Mason Pilcher 


Musical at the home of Mrs. Elmer 
Kaiser, 2406 Brixton Road 


Program: Louise Yost McDonald 
Vocalist, Mrs. S. H. Yost 
Accompanist. 


Hostesses: 


8:00 p.m. 


Wednesday, April 29 


9:30 a.m. Registration 
‘offee 


10:00 a.m. Tours on request (no charge) 


12:30 p.m. Luncheon at the Scioto Country 
Club 
Cards 
Hostesses: Mrs. Ralph Sherman 
Mrs. S. H. Yost 
6:30 p.m. Cocktails 
7:00 p.m. Banquet-—Deshler-Wallick Hotel 


Thursday, April 30 


1:00 p.m. Luncheon at the Maramor, 137 East 
Broad St. 
Hostesses: Mrs. Harry Ballman 


Mrs. Walter Robinson 


Second American Power Conference 
to Be Held in Chicago 
Sherman Hotel, March 25~27, 1953 


fh second annual meeting of the Ameri- 
can Power Conference will be held on 
March 25-27, 1953, at the Sherman Hotel in 
Chicago, Ill. The conference is sponsored by 
the Illinois Institute of Technology in co- 
operation with nine universities and ten local 
and national engineering societies. 

The American Power conference is the con- 
tinuation of the Midwest Power conference. 
The name was changed because of the national 
significance of the previous meetings. 

During the course of the sessions there will 
be symposiums on water problems of American 
industry, large steam turbines, large electrical 
generators, industrial and institutional plant 
operation, gas turbines, and network analy- 
zers. Scheduled for the opening evening of the 
meeting is a forum on the industrial use of 
atomic energy. 

The purpose of the Conference is to provide 
a forum for the exchange of information in the 
fields of power generation, transmission, dis- 
tribution, and utilization 

The tentative program follows: 


WEDNESDAY, MARCH 25 


3,000,000-Kw Operating Experience With Modern 
Reheat, by Otto de Lorensi, Combustion Engi 
neering -Superheater, Inc... New York, N 

Trends Indicating Possibilities in Future Boiler 
Designs, by G Kessler, The Babcock & Wilcox 
Company, New York, N. Y. 


Symposium on Water Problems of American 


Industry 
Panel Discussion: Water Resources of America 
Joseph C. McCabe, Power, New York, N. Y 
L. N. Rowley, Power, New York, N. ¥ 
B. G. A. Shrotshi, Power, New York, N. ¥ 


Waste Disposal and Stream Pollution From the 
Point of View of Industry, by 1. W. Gehm, Na 
tional Council for Stream Improvement, Inc., New 
York, N 

Problems of Waste Disposal and Stream Pollu- 
tion From the Point of View of the Public, by E 
J. Cleary, Ohio River Valley Water Sanitation 
Commission, Cincinnati, Ohio 

High-Voltage Power Transmission in the Pacific 
Northwest, by S. E. Schultz Bonneville Power Ad 
m nistration, Portlaad, Ore 

Full-Scale Structure Tests of 230-Kv ‘‘H"’ 
Frames, by W. A. Schulz, Public Service Com 
pany of Indiana, Inc., Plainfield, Ind 

Some Control Circuits for Use of Multiple Fuel 
Firing On Boilers, by H Ziebols, Askania Regu- 
lator Co., Chicago, Ill 

Trends in Combustion and Steam Temperature 
Control, by P. S. Dickey, Bailey Meter Co. 
Cleveland, Ohio 

Double-Contingency Outages in Secondary Net- 
werk Systems, by NV. M. Neagle and D. R. Nelson, 
General Electric Co., Schenectady, N. Y. 


Overhead Primary and Speentone Distribution 
Networks, by H. G. Barnett and D. Shankle, 
Westinghouse Electric Corp., Peasant. Pa. 


Forum on The Industrial Use of Atomic Energy 
The Atomic Energy Commission’s Appraisal, by 
G. E. Dean, Atomic Energy Commission, Wash 
ington, D. C, 

Engineering and Technical Problems, by Walter 
Zinn, Argonne National Laboratory, Chicago 
Il. 

Economic Evaluation, by W. L. Cisler, The Detroit 
Edison Co., Detroit, Mich 

Changes in the Atomic-Energy Act, by 0. M 
Ruebhausen, New York Bar Association Com 
mittee on Atomic Energy, New York, N. Y. 
Current Legislation, by chairman, Congressional 
Joint Committee on Atomic Energy 

Summary, by Murray Joslin, Commonwealth 
Edison Co., Chicago, III. 


THURSDAY, MARCH 26 


Symposium on Large Steam Turbines 
Development of the 3600-Rpm Turbine, by H.R 
Reese, Westinghouse Electric Corp., Philadelphia, 
Pa. 

Developments in Large Steam Turbines, by Cari 
Schabtach, General Electric Co., Schenectady, 
N. Y. 

A Technique of System Economic Analysis Useful 


in Long-Range he by H. E. Campbell and 
EB. H. Reilly, Jr., General Electric Co., Schenec- 
tady, N. Y. 


A New Method of Area-Wide Generation Con- 
trol for Interconnected Power Systems, by V 
Cohn, Leeds & Northrup Co., Chicago, III. 
Falcon Dam and Power Plants, by J. B. White 
International Boundary and Water Commission, 
United States and Mexico, El Paso, Texas 

The Guayabo o_o Power Develop- 
ment, by E. M. Fucik, Harza Engineering Co 
Chicago, Ill. 

An Evaluation of Our Water Resources, by A. 4 
Buswell, Ulinois State Water Survey, Urbana, 
Ill 

Alkalinity Reduction by an Approved Process of 
Anion Exchange, by A. E. Kittredge, American 
Water Softening Co., Philadelphia, Pa 

Voltage Flicker From Loads on Electrical Sys- 
tems, by Marvin Fisher, Jr., University of Hlinois, 
Urbana, III. 

Arc Furnaces—-Light Flicker and Supply Systems, 
by D. F. Shankle, Westinghouse Electric Corp, 
East Pittsburgh, Pa. 

The Generation and Use of Niagara and St. 
Lawrence Power in the Province of Ontario, by 
R. L. Hearn, Hydro-Electric Power Commission of 
Ontario, Toronto, Can 

The American Development of Power on the 
Niagara River, by 1/7. /. Howell, Niagara Mohawk 
Power Corp., Buffalo, N. Y. 

Operation and Performance of New University of 
Kentucky Earth Heat Pump, by £. B. Penrod 
University of Kentucky, Louisville, Ky 

The Design and Manufacture of the Heat-Pump 
Water Heater, by 7. A. Hogdon, Harvey Whipple, 
Inc., Springfield, Mass 


Symposium on Large Electrical Generators 


Desirable Characteristics for Large Generators, 
by J. B. McClure and C Kilbourne, General 
Electric Co., Schenectady, N. Y 
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Inner Cooling of Turbine Generators, by man 
ager, turbine generator section, generator engi 
neering department, Westinghouse Electric Corp., 
East Pittsburgh, Pa. 
Supercharged posting for Large Turbines, by 
W. L. Ringland and T. Rosenberg, Allis-Chal- 
mers Manufacturing Co., Milwaukee, Wis 
Operating Experience With Large Generating 
Units, by R. P. Liversidge, Philadelphia Electric 
Co., Philadelphia, Pa. 
Preparation and Combustion of Jet-Pulverized 
Coal, by C. G. Von Fredersborf, Institute of Gas 
Technology, Chicago, Il. 
Burning of Paper-Mill Waste Liquor, by /. £ 
Hoest, National Container Corp. of Wisconsin 
Tomahawk, Wis. 
Recent Advances in the Art of Heating Homes, 
by R. W. Roose, University of Illinois, Urbana, 
Ill. 
Load-Limiting Controls for Electric House Heat- 
ing, by W. F. Friend, Ebasco Services, Inc., New 
York 
—y -~Range Outlook for Liquid Fuels in America, 
by Eugene Ayres, Gulf Research & Development 
Co., Pittsburgh, Pa. 
Use of Low-Rank Fuels in the United States, by 
L. C. McCabe, U. S. Bureau of Mines, Washing 
ton, D. C. 
Use of Amines for Control of Iron Pickup, by 
H. J. Guillory, Central Louisiana Electric Co., St 
Landry, La. 
Prevention of Metal Losses in the Wet Steam 
7 of Steam Turbines, by F. L. Archibald and 
’. Purssell, Boston Edison Co., Boston, 
Bho and F. G. Straub, University of Illinois 
Urbana, Ill. 


FRIDAY, MARCH 27 


Promoting the Installation of Residential Heat 
Pumps, by G. S. Whitlow, Union Electric Co., St 
Louis, Mo 
New Application Techniques Improve Residential 
Air Conditioning, by E. P. Pailmatier, Carrier 
Corp., Syracuse, N. Y 
Are Federal Power Practices Sound National 
Policy? by EF. R. de Luccia, Pacific Power & Light 
‘o., Portland, Ore. 
The Materials Situation as Related to the Power 
Industry, by J. F. Moore, Ebasco Services, Inc 
New York 
Acid Regeneration of Cation Exchangers, by 
F. A. Lindsay, National Aluminate Corp., Chi 
cago, Ill. 
Factors Influencing the Operation of Anion Ex- 
change Resins, by /. X. McGarvey and J. Thomp 
son, Rohm & Haas Co., Phil wdelphia Pa 
Characteristics of Mixed Bed and Two-Step Ion 
Exchangers, by M. FE. Gilwood and C. Calmon 
The Permutit Co., New York 
The Air-to-Air Residential Heat Pump, by G. L 
Biehn, Westinghouse Electric Corp., Boston, 
Mass. 
Commercial Year-Round Air Conditioning With 
the Heat Pump, by PaAilip Sporn and R 
Ambrose, American Gas and Electric 
Corp., New York 
Use of Carrier Spectrum, by 7. A. Cramer, Gen 
eral Electric Co., Schenectady, N. Y 
Survey of Power-Plant Electronics and Resulting 
reap oye. by Harold Garton, Commonwealth 
Edison Co , Chicago, Ill 
Combustion in Gas Turbines, by //. R. Hazard 
Battelle Memorial Institute, Columbus, Ohio 
Corrosion Aspects of Bunker C Combustion in 
Gas Turbines, by B. O. Buckland and G. M 
Gardiner, General Electric Co Schenectady, 
Y¥ 


Service 


Symposium on Gas Turbines 
A Regenerative Gas-Turbine Generator for Cen- 
tral-Station Service, by H C. Davis, Texas Power 
& Light Company, and B O Buckland, General 
Electric Co., Schenectady, N. Y 
Development and Application of Gas Turbines for 
the Oil and Gas Industry, by 7 P. Latimer and 
J. K. Hubbard, Clark Brothers Co, Olean, N. ¥ 
Turbojet Aircraft Engines, by Dimitrius Gerdan, 
General Motors Corp., Indianapolis, Ind 


Economi s, the Key to Evaporation Versus De- 
mineralization for Makeup in High-Pressure 
Steam-Power Plants, by E B. Morris and C. E 
Bruno, American Gas and Electric Corp., New 
York 

Evaporation for Treatment of Makeup, by A. M@ 
Impagliaszo, Griscom-Russell Co., Massilon, 
Ohio 

Performance of a Complete Demineralization 
Process for High-Pressure Boiler Makeup 
Water, by A. B. Sisson, Public Service Co. of 
Northern Illinois, 


Chicago, Ill 


ASME News 








Marcu, 1953 


Symposium on Network Analyzers 
G. W. Bills, Bonneville Power Administration, 
Portland, Ore 
W. B. Boast, lowa State College, Ames, Iowa 
R. D. Goodrich, Bureau of Reclamation, Denver 
Colo 
L. M. Haupt, Texas A & M College, College Sta 
tion, Texas 
J. B. Ward, Purdue University, Lafayette, Ind 
G. P. Wilson, Jackson & Moreland, Engineers 
Boston, Mass 


ASME Applied Mechanics 
Eastern Conference to 
Feature Symposium on 

Computers 


ye Applied Mechanics Division of The 
American Society of Mechanical Engineers 
will hold a one-day symposium on Digital 
and Analog Computers and Computing Meth- 
ods. 

The symposium will be held on June 19 
in Minneapolis at the University of Minne 
sota, in conjunction with the annual Eastern 
Applied Mechanics Conference of the Division, 
scheduled for June 18-20. It will be featured 
by invited papers to be delivered by authorities 
in the field. There will be panel discussions 
concerned with the present status of high- 
speed computing apparatus and its sphere of 
usefulness in scientific and industrial applica- 
tions 

For further information about the 
posium or its proceedings, write directly to 
the chairman, Prof. Lawrence E. Goodman, 
Talbot Laboratory, University of Illinois, 
Urbana, Ill. 


sym- 


Brookhaven National Lab- 
oratory Holds High-Energy 
Accelerator Conference 


Ye high-energy accelerator conference 
held on Dec. 16-17, 1952, in conjunction 
with the dedication ceremonies of the Cosmo- 
tron at Brookhaven National Laboratory, Up- 
ton, N. Y., was attended by over 100 scientists 
including many visitors from European, Cana- 
dian, and Mexican laboratories as well as repre- 
sentatives from the major accelerator centers 
of the United States. 

The sessions of the first day were devoted, in 
the main, to descriptions of existing machines 
and proposed modifications to these. The 
talks were grouped according to machine 
species: frequency-modulated cyclotrons and 
linear accelerators were discussed in the morn- 
ing and synchrotrons, both proton and elec 
tron, in the afternoon. Discussions on the 
second day were concerned chiefly with the 
new alternating-field-gradient type of machine, 
both of the circular synchrotron and linear 
accelerator variety. The present state of the 
theory was presented together with some dis- 
cussion of the difficulties recently realized in 
connection with inhomogeneities in the mag- 
netic field. This was followed by several de- 
sign proposals both of a general nature and for 
specific-energy values. At the end of the meet- 
ing, members visited the Cosmotron for a 
demonstration of this machine in operation 
at 2 Bev 
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Unity Within the Engineering Profession 
Expanded 


€) cate of the many societies in the 
engineering profession in one authorita- 
tive body—for which there has been a great 
need—came closer to reality today when it was 
announced by R. J. S. Pigott, past-president 
and Fellow ASME, newly elected president of 
the Engineers Joint Council, that The Society 
of Naval Architects and Marine Engineers and 
the American Society of Engineering Educa- 
tion became organizational members of Engi- 
neers Joint Council. 

The Council, which already represents the 
American Society of Civil Engineers, American 
Institute of Mining and Metallurgical Engi- 
neers, The American Society of Mechanical 
Engineers, American Institute of Electri- 
cal Engineers, and the American Institute of 
Chemical Engineers, announced their new ros- 
ter after a series of meetings out of which also 
came the election of the new officers. 

Now representing about 160,000 engineers 
through their constituent societies throughout 
the country, Mr. Pigott declared that EJC 
should soon realize even greater unity in the 
engineering world during the coming year as 
a result of invitations extended to several 
other major engineering societies. 

Continuing advances toward unity is vital, 
Mr. Pigott asserted, ‘“To further advance the 
general welfare of mankind through the 


available resources and the creative ability of 
the engineering profession.” 

“In this age of vast technological develop- 
ment, with the engineer as the motive force, 
the need for closely co-ordinated activities 
within the engineering profession becomes 
highly essential."’ He emphasized, *“There has 
long been a need for an organ of expression on 
public problems and questions for professional 
engineers.”’ ‘EJC,”” he continued, ‘‘views 
unity within the engineering profession as 
necessary to permit the profession to make its 
maximum contribution to the public wel 


ASME Membership as 
of Jan. 30, 1953 


Honorary Members 52 
Fellows 382 
Members 13,654 
Associates 355 
Juniors (33 and over 3,166 
30-32 1,880 
to the age of 29 18,966 

38 455 


Juniors 
Juniors 


Toral 





METAL AT WORK 


The Gigantic Squeeze Play, one of the 13 original paintings by Gustav Rehberger, well-known 
American artist, depicts an experience of one of the seven divisions of Continental Copper & Stee! 


Industries, Inc 


It shows how machines used to forge heavy steel ingots need special alloy steels, 


produced by Braeburn Alloy Steel Division, to withstand the pressure of 14,000 tons produced 


in the press 
in a two-year calendar. 


It was first exhibited at the Hampshire House, January 21, and is being reproduced 
This series of paintings is regarded as an important interpretation of the 


human side of the American industry 
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MECHANICAL ENGINEERING 


The President’s Page | 


America’s Urgent Need for Modern Industrial 
Exhibit Facilities 


N last month’s Mecnanicat ENGINeERING, I made reference to the great industrial exposi- 
tions which were held during late summer and early autumn in Germany, England, and 
Italy. 
One of the most notable features of the exhibits, especially those at Hannover and London, 
was the extent and character of the exhibit halls and grounds in which the shows were staged. 
These have no parallel in this country. 


West Germany, determined to make Hannover the logical successor to Leipzig as the recog- 
nized locale for commercial and industrial fairs, has created an exhibition ground fifteen min- 
utes by taxi from the center of the city, comprising several acres of land, nine buildings of the 
most modern character, and over 700,000 square feet of exhibition space. Every possible 
facility is available for the expeditious handling of even the heaviest equipment, in and out. 
At the Continental Machine Tool Exhibition, there were no less than twelve separate restau- 
rants in operation to handle the capacity crowds. Tramways and buses provided direct 
access to the grounds, and a vast parking lot was available. 
Olympia, which is London's counterpart, is less spacious, but hardly less impressive. 
Housed in a single great building on Knightsbridge near the very heart of London, its galleries, 
as well as its main halls, are designed to take heavy floor loads. Within or immediately 
adjacent to Olympia are railroad sidings with loading docks, a station of the London Under- 
ground rapid transit, several restaurants and meeting halls, and a large and completely modern 
ramp-type parking garage. 
Even Italy possesses, in the great Turin exhibition hall with a wholly unobstructed main 
floor area in excess of 165,000 square feet, exhibition facilities which are superior in many 
respects to anything we have in this country. 


It is shocking that the United States, the world’s greatest industrial nation, possesses no 
facilities for industrial exhibits which begin to parallel cither of these. In the coming 
struggle for our share of the world's business, this defect should be remedied. 


New York would be an ideal locale for a permanent fairground comparable to that of Hann- 
over. So would Chicago and Detroit. 

Certain groups in this country are already studying the possibility of developing interest 
in financing and constructing such an exhibition space, either among hotelkeepers and others | 
who might benefit by the crowds which public exhibits attract, or per aps among municipal, 
state, or federal governments. 

Engineers have what the actuaries would cal! am insurable interest in such a venture, for 
there is perhaps no greater stimulus to engineering development and constructive redesign of 
product than a periodic industrial exhibition. Any sound program for the establishment of a 
great exhibition center within our borders deserves support, especially from a profession 
such as ours, to which industrial exhibitions are largely directed. 


Freperick S. BLacKkALL, jr., President 
The American Society of Mechanical Engineers 
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ASME Management Division Offers Interest- 
ing Program for First Annual Meeting 


Meeting to Be Held in Detroit, Mich., April 15-16 


H° to Administer Engineering Activi- 
ties is the theme of the first annual En- 
gineering Management Conference sponsored 
by the Management Division of The American 
Society of Mechanical Engineers, to be held at 
the Rackham Building, Detroit, Mich., April 
15-16, 1953 

The program, prepared under the direction 
of Arthur M. Perrin, chairman of the Executive 
Committee of the Management Divisien and 
Ercole Rosa, Jr., secretary, has been carefully 
developed to give intensive coverage to those 
problems of engineering administration that 
are currently plaguing the engineering execu- 
tive. 

The technical program is designed te interest 
all levels of engineers from those in top 
management to those who are project leaders 
and group leaders. The four technical sessions 
which make up the program will take up 
such topics for discussion as top-management 
co-ordination of engineering departments, 
facilities for effective engineering, recruiting, 
placing and training engineers, and engineer- 
ing supervision. One paper will present 
suggestions for the engineer concerned with 
developing himself for executive responsi- 
bilities. Another will discuss the new Bell 
Laboratories’ research and engineering facili- 
ties at Murray Hill, N. J. The papers will be 
preprinted and available before the meeting to 
provide the opportunity for adequate discus- 
sion periods at each of the technical sessions. 

Because of the national shortage of engi- 
neers the conference takes on added significance 
for it is planned to present a ‘how-to’ pro- 
gram indicating the way well-respected com- 
panies are achieving effective utilization of 
their engineering talent 

The Rackham Building is widely recognized 
for its excellent meeting and banquet facilities. 
It will provide adequate facilities for the large 
number of engineering executives who are 
expected to attend the The 
registration fee (to cover the cost of preprints ) 
will be $2.50 for members and $5 for non- 
members. The total cost for members (in- 
cluding the papers, two luncheons, and the 
dinner) will be $10.50. Arrangements for 
sleeping accommodations have been made with 
the Hotel Statler in Detroit 

Carrying out a policy adopted recently by 
ASME, Frederick S. Blackall, jr., president 
of The American Society of Mechanical Engi 
neers, will make one of his few appearances 
before the local sections when he presents the 
dinner address on Wednesday evening, April 
15, on some phase of engineering manage- 
ment 


conference 


TENTATIVE PROGRAM 
WEDNESDAY, APRIL 15 


Morning, Session 1 


The Executive’s Responsibility to Stimulate Re- 
search and Product Development, by C. A. Wiken, 
Rockwell Manufacturing Co., Pittsburgh, Pa. 


Top-Management Co-Ordination of Engineering 


ASME News 


Activities, by W. L Cuisler, The Detroit Edison 


Company, Detroit, Mich 


Afternoon, Session 2 

Physical Facilities for Effective Engineering, by 
M. J. Kelly, Bell Telephone Laboratories, New 
York, N.Y 

Controllin 
by ¢ 
N.Y 
Extending Engineering Skills With Modern 
Digital Computers, by Alien Keller, General Elec 
tric Co., Lynn, Mass 


Progress on Engineering Projects, 
C. Winsten, Ernst and Ernst, New York 


Evening 
Dinner 
Speaker: F. 5S. Blackall, jr 


president, ASME 


THURSDAY, APRIL 16 


Morning, Session 3 

Recruiting and Placing Engineers, by John 
Gammell, Allis-Chalmers Corp., Milwaukee, Wis 
Integrating the Engineer Into the Engineering 
Department, by John Whitmore, Airborne Instru 
ments Laboratories, Garden City, N. Y 
Developing Engineers Into Executives, by R. F. 
Pearse, Harold F. Howard Co., Detroit, Mich 
Afternoon, Session 4 

Intangible Factors in Engineering Management, 
by C. A. Butler, Diamond Alkali Co., Painesville, 
Ohio 

What Management Expects From the Engineer, 
by H. B. Riehl, Proctor and Schwartz, Inc., Phila 
delphia, Pa 

How Effective Is Current Engineering Supervision? 
by F. R. Benedict, Westinghouse Electric Corp., 
Pittsburgh, Pa 


ASME Tours 


To Los Angeles, June 12-28 
From Los Angeles, July 3-23 


Y making your reservation now you 

will be assured preferred space 
Cancellation can be arranged later if 
necessary, Both 
attractive and provide de luxe arrange- 
Full details on 
page 175 of the February issue of 
MecuanicaL ENGINEBRING~—or write 
ASME Headquarters, Ernest Hartford, 
Tour Director, 29 West 39th Street, 
New York 18, N. Y 


tours are unusually 


ments request see 


SAE Paper Presented by 
Television 


[Pipe of the Society of Automotive 
Engineers attending the annual meeting 
in Detroit in January, witnessed for the first 
time a paper presented by television—a demon- 
stration of unique driving-axle testing equip- 
ment recently placed in operation by The 
Timken-Detroit Axle Company 

Ata special meeting held at Rackham Educa- 
rional Memorial, a capacity audience of almost 
1000 saw a closed-circuit television presenta- 
tion on a theater-size screen demonstrating 


CEREMONY MARKS FIFTIETH ANNIVERSARY OF AIR CONDITIONING 


Commemorating the Golden Anniversary of air conditioning, as developed in 1902 by the late 
Willis H. Carrier, Hon. Mem. ASME, a plaque citing Thomas A. Edison, Inc., as a age in 


using air conditioning for industrial purposes, was presented to George E. Stringfe 


low, left, 


vice-president and director of the Edison Company, by Herbert Peacock, head of the Carrier 


Corpx wation’s eastern sales division. 


The citation honored the Edison Company for having 


scored industry “‘firsts’’ in the use of air conditioning in motion pictures, in 1911, and in phono 
graph-records building. The Willis Haviland Carrier plaque was presented in the Museum of 
the Thomas Alva Edison Foundation in front of a bust of Thomas A. Edison 
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how this new equipment permits tests on driv- 
ing axles never before possible in a laboratory. 

The equipment, which enables Timken- 
Detroit to duplicate outdoor proving-ground 
tests indoors, is installed in the Alden Indoor 
Proving Ground at the company’s main De- 
troit plant 

The testing equipment includes the most 
powerful dynamometers ever used for such a 
purpose and a new, extremely sensitive elec- 
tronic control. It was conceived by Timken- 
Detroit engineers and designed and built by 
the General ElectricCompany. It provides the 


means of producing in a laboratory the torques 
and speeds of a vehicle as they would be actu- 
ally encountered on the road and has the abil- 
ity of repeating these tests accurately time 
after time. It also makes possible shock-load- 
ing tests which have hitherto been considered 
impossible. 

The exclusive, closed-circuit telecast, with 
its large-screen reception, was handled by a 
TV unit of the RCA Victor Division of Radio 
Corporation of America. Two cameras were 
used at the laboratory to bring the program by 
microwave to Rackham Memorial. 


ASME Regional Student Conferences 
Scheduled for 1953 


Twelve Conferences to Be Held During March May 


URING the months of March, April, and 
May, the members of the 135 student 
branches of The American Society of Mechani- 
cal Engineers will convene at 12 Regional Stu- 
dent Conferences, which are held annually to 
select the regional winners of the prize papers 
The papers entered in the competition are 
those which were selected in local papers meet- 
ings 

Last year more than 1700 student members 
attended the conferences. Their interest in 
the meetings, enthusiastic participation at the 
sessions, and the wholchearted manner in 
which they joined their fellows in pursuit of 
fun helped them to enjoy the meetings. The 
host schools made well-rewarded efforts to 
provide speakers from the profession and indus- 
trial, The visitors were afforded real oppor- 
tunities to discuss their problems in open 
forum—thus to learn from leaders in the field 
how these problems might be met in actual 
practice. 

Arrangements are made to have the confer- 
ences in as centrally located a college or uni- 
versity as possible to minimize the travel dis- 
tance and to insure maximum attendance. In 
the east the regions are geographically small 


— 


| 1953 ASME Regional Student Conferences 


Region 
I New England 
II Eastern 
Ill Alleghenies 
IV Southern 


V Midwest 


and one conference is generally sufficient. In 
the west, however, where the regional divi- 
sions are vaster, two or three conferences are 
required. The student conferences are in- 
tended to be the climax of the scholastic stu- 
dent-branch year. However, as many meetings 
as possible are planned to run concurrently 
with a regular ASME meeting. This year the 
student branches of Regions IV, VIII, and V 
will be held at the same time as the Regional 
Administrative Committee Meeting, in Gains- 
ville, Fla.; the Annual Regional Meeting, in 
New Orleans, La.; and the ASME Spring 
Meeting, in Columbus, Ohio. A list of the 
student conferences is printed elsewhere on 
this page. 

The program for the student conferences is 
similar to that of Society national meetings. 
The registration period is followed by tech- 
nical sessions, at which time the papers are 
presented, luncheons, and dinners complete 
these enjoyable and educational events. The 
local industries in co-operation with the host 
branch and the ASME Section, often arrange 
inspection trips to plants. 

The Society, in part, defrays the travel ex- 
penses from the student branch to the confer- 
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ence and further encourages keen competition 
by granting cach conference $100 in prize money. 
The Old Guard of the Society also contributes 
$10 as a prize to each conference. 


ASME Calendar of 
Coming Events 


April 15-16 

ASME Management Conference, Rackham 
Memorial Building, Detroit, Mich. 

(Final date for submitting papers was Dec. 1, 1952) 


April 28-30 

ASME Spring Meeting, Deshler-Wallick Hotel, 
Columbus, Ohio 

Final date for submitting papers was Dec. 1, 1952) 
May 24-28 

ASME Oil and Gas Power Division Conference, 
Hotel Schroeder, Milwaukee, Wis. 
(Final date for submitting papers was Jan. 1, 1953) 
June 18-20 

ASME Applied Mechanics Conference, University 
of Minnesota, Minneapolis, Minn 

(Final date for submitting papers was Feb. 1, 1953) 


June 28-July 2 

ASME Semi-Annual Meeting, Hotel Statler, Los 
Angeles, Calif. 

(Final date for submitting papers was Feb. 1, 1953) 


Sept. 21-25 

ASME Industrial Instruments and Regulators 
Division and Instrument Society of American Ex- 
hibit and Joint Conference, Chicago, III. 

(Final date for submitting papers—May 1, 1953) 


Sept. 28-30 

ASME Petroleum Mechanical-Engineering Con 
ference, Rice Hotel, Houston, Texas 

(Final date for submitting papers—-May 1, 1953) 


Oct. 5-7 

ASME Fall Meeting, Hotel Sheraton, Rochester, 
ar W 

i 


(Final date for July 1, 1953) 


submulling papers 
Oct. 29-30 

ASME Fuels Division and AIME Coal Division 
Joint Conference, Conrad Hilton Hotel, Chicago, 
Il 


(Final date for submitting papers—June 1, 1953) 


Nov. 29-Dec. 4. 
ASME Annual Meeting, Statler Hotel, New York, 
m. Ve 


July 1, 1953) 
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submitting paper 
Socteties ee 


(Final date for 


Meetings of Other 


(For 








Host 


University of New Hampshire 
College of the City of New York 
Princeton University 


University of Florida 
(Concurrent with Regional Administrative Committee Meeting) 


Ohio State University 


(Concurrent with ASME Spring Meeting) 


VI Northern Tier 
VI Southern Tier 
VII Pacific Northwest 
VII Pacific Southwest 


VIII Northern Tier 
VIIL Rocky Mountain Tier 
VIIL Southern Tier 


Iowa State College 
Washington University 
University of Washington 
University of Utah 
University of Nebraska 
Colorado A&M College 


Tulane University of Louisiana 
Concurrently with Annual Regional Meeting) 


Place Date 
Durham, N. H. April 24-25 
New York, N. Y April 18 
Princeton, N. J. April 17-18 


Gainesville, Fla March 29-30 


Columbus, Ohio April 27-28 
May 5-6 

April 23-24 
April 30-May 2 


Ames, Iowa 
Sc. Louis. Mo 
Seattle, Wash. 


Sale Lake City, Utah May 15-16 
Lincoln, Neb. April 20-21 
Fort Collins, Colo. April 24 

New Orleans, La. April 13-14 
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MRI Meeting on Automatic Computers 
Draws Large Attendance 


_ computers are fostering a 
new concept in engineering thought Rex 
Rice, Northrop Aircraft, Inc , Hawthorne, 
Calif., told some 200 technicai and manage- 
ment personnel from the United States and 
Canada who attended the two-day symposium 
on automatic computing equipment sponsored 
by Midwest Research Institute, Kansas City, 
Mo., January 8 and 9. Speaking during a 
panel discussion at the meeting, Mr. Rice 
stressed this new trend as one of the major 
gains from the use of automatic computing 
equipment. 

A major U. S. airline presented a problem to 
the meeting involving application of com- 
puter principles. This particular project calls 
for consolidation, recording, and distribution 
of such varied information as crew flight time, 
traffic loads, mechanical performance, costs, 
arrivals, and departures, and the like. It was 
pointed out that this task is within the scope 
of existing machines, but that the crux of the 
problem lies in development of satisfactory 
methods for programming this information for 
the computers 

The internal engineering aspects of the CPC 
equipment were described by S. L. Lida and 
E. C. Kubie, both of International Business 
Machines, New York, N. Y., in connection 
with questions regarding the self-checking 
capabilities of this apparatus. Linn Helander, 


Cooper Union 


Fellow ASME, head of the department of 
mechanical engineering, Kansas State College, 
presided. 

The need for computers in industry is fre- 
quently determined by the complexity of the 
problems to be solved. R. J. Medkeff, Askania 
Regulator Company, Chicago, III., mentioned 
that even a one-man consulting engineering 
firm could profitably apply a computer if prob- 
lems were of sufficient technical complexity 

The panel devoted part of the session to ex- 
ploration of the educational requirements for 
those who would work with computers 
Grace Hopper, systems engineer for Reming- 
ton-Rand, Inc., said that engineers ought to 
learn about the calculator as well as the slide 
rule. She also proposed more courses in numeri 
cal methods, adding that some of the classical 
mathematics courses may have to be re- 
vised. 

Ic was further suggested that more profes- 
sors resort to the ‘analog method"’ of teaching 
science, relating a course in chemistry, for 
example, to a prior course in engineering, 
showing how the two compare in certain re- 
spects 

Complete proceedings of this meeting will 
be available shortly to technical personnel at 
$4 a copy. Requests should be addressed to 
Midwest Research Institute, 4049 Pennsyl- 
vania, Kansas City, Mo 


Faces Problem 


of Hiring Teachers 


Engineering Students Earning More Than Teachers 


VENING students at the Cooper Union 

School of Engineering are earning so 
much it is becoming difficult to attract quali 
fied men to teach them according to Edwin S 
Burdell_ president. 

Average earning for the evening engineering 
students is $4214 annually, 8 per cent above the 
average a year ago and 30 per cent above 
the average two years ago, Dr. Burdell said 

He based his report on a survey of students 
just above the first year, which has just been 
completed by Prof. Herbert F. Roemmele, 
Mem. ASME, dean of students. A similar 
survey a year ago showed average evening 
student earnings to be $3924. Two years ago 
the evening-student earnings averaged $3240, 
neatly a thousand dollars a year less than 
today 

Mechanical-engineering students earn most 
($4524 average) with civil-engineering stud- 
ents next ($4116), followed by electrical- 
engineering students ($7972) and chemical-engi- 
neering students ($3876) 

While expressing pleasure at the high carn- 
ings of his evening students, Dr. Burdell 
pointed out the huge problem which engineer- 
ing schools in particular face in attracting 
talented teachers and holding them in the face 
of high wages paid to engineers by industry 

“Dean Roemmele’s survey showed that 
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individual evening undergraduates were earn 
ing as much as $7800 a year,’ Dr. Burdell said 
“It is no secret that this is considerably more 
than most engineering instructors are paid for 
teaching these young men. Indeed, it ap 
proaches closely the maximum salary paid 
teachers in most colleges 

“Without suggesting in any way that indus- 
try should begin to deflate engineering salaries, 
I do believe that industrial leaders should 
realize that their material inducements are 
draining away competent instructors and may, 
in the near future, aggravate the present short- 
age of engineers by curtailing our facilities for 
training through lack of teaching personnel 

“A forthright attack on this problem by 
leaders in both education and industry is long 
overdue. What the solution will be I cannot, 
of course, predict. Perhaps industry may find 
it advantageous to return to the colleges on a 
dollar-a-year or lend-lease basis some of the 
especially talented teachers they have lured 
away in recent years,’ Dr. Burdell said. 

The Cooper Union has been a pioneer in 
evening engineering education. Its courses 
were established in 1859 by Peter Cooper, 
inventor, ironmaster, and philanthropist. Ad- 
mission to the School of Engineering, which 
continues the free-tuition policy established 
by its founder, is by competitive examination 
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Meetings of Other Societies 


March 15-19 
American Chemical Society, 123rd national meet 
ing, Biltmore and Statler hotels, Los Angeles, Calif 


March 15-19 

American Institute of Mining and Metallurgical 
engineers, annual joint meeting of petroleum 
metals, and mining branches, Statler Hotel, Los 
Angeles, Calif 


March 16-20 

National Association of 
conference and exhibition, 
cago, Ill 


Corrosion Engineers, 
Hotel Sherman, Chi 


March 17-20 
American Society of Tool Engineers, 21st annual 
meeting, Hotel Statler, Detroit, Mich 


March 19-21 
Optical Society of America, spring meeting, Hotel 
Statler, New York, N. Y 


March 23-27 

American Society for Metal in co-operation with 
western division of 20 national technical societies 
eighth Western Metal Congress and Exposition 
Pan-Pacific Auditorium, Los Angeles, Calif 


March 24-27 

Greater New York Safety Council, 23rd annual 
safety convention and exposition, Hotel Statler 
New York, N. Y 


March 25-27 

Pressed Metal Institute, fourth annual spring 
technical meeting, Hotel Carter, Cleveland, Ohio 
March 25-27 

American Power Conference 
Hotel Sherman, Chicago, Ill 

March 25-27 

Society of Automotive Engineers 
duction meeting, Hotel Statler, Cleveland 
March 31- April 2 


International Magnesium 
Guard Armory, Washington 


annual meeting, 


national pro 
Ohio 


Exposition, National 


D.C 


April 8 10 

American Petroleum Institute, eastern district 
spring meeting, Hotel William Penn, Pittsburgh 
Pa 


April 10-11 

Michigan Engineering Society, 
Kellogg Center Hotel, Michigan 
Campus, East Lansing, Mich 


meeting 
College 


annual 
State 


April 13-15 

American Society of Lubrication Engineers 
annual meeting and exhibit, Hotel Statler, Boston, 
Mass 


April 13-15 

Canadian Institute of Mining and Metallurgy 
annual general meeting, The Macdonald, Kdmon 
ton, Alt., Can 

April 26- May 5 


Hannover Technical Fair, Hannover, Germany 
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Mexican Prisoner Writes Again 


HE Mexican letter 
which makes the rounds from time totime, 
has cropped up once more. Sucha letter was re- 
ceived quite recently. The writer describes 
himself as a prisoner in Mexico sentenced for 
bankruptcy. However, he has the sum of 
$450,000 in a United States Customhouse and 
one third of this money is promised in ex 
change for helping the man in his present pre 
dicament. From there on the story is a plea 
for assistance giving instructions for the re- 
covery of suitcases, baggage claim checks, and 
the trunk in which the money is contained 
We suggest, in such a case, that you let the 
U.S. Postal Authorities handle the matter 


“prisoner-swindle’ 
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ASME Elects 


HE American Society of Mechanical En- 
gineers has honored eight of its members 
by electing them to the grade of Fellow of the 
Society 
To be qualified as a nominee to the grade of 
Fellow one must be an engineer who has ac- 
knowledged engineering attainment, 25 years 
of active practice in the profession of engineer- 
ing or teaching of engineering in a school of ac- 
cepted standing, and has been a member of the 
Society for 13 years. Promotion to the grade 
of Fellow is made only on nomination by five 
Fellows or members of the Society to the Coun- 
cil, to be approved by Council 
The men whose outstanding contributions 
to their profession and to the Society were 
sO honored are 


Oliver Edward Barthel 


Ourver E. Bartuer, consulting engincer, 
Detroit, Mich., since 1906, has made many 
significant engineering contributions in the 
automotive field. His firse contact with it 
was in 1896 when he was employed by Charles 
B. King, where he was instrumental in the 
creation of the first automobile to run on the 
streets of Detroit. Later in 1901 he was em- 
ployed by Henry Ford for whom he designed 
and supervised the building and testing of the 
first Ford racing car that Henry Ford drove in 
defeating Alexander at the Grosse Pointe race 
track in September, 1901. Mr. Barthel de- 
signed the first outboard motor in 1906. He 
also originated, designed, and built in 1912 the 
first streamlined automobile and invented and 
developed the taper automobile frame which 
made streamline design possible. He was the 
first to produce a car with instrument board 
and concealed dashboard, and in 1917 designed 
and built the first all-steel automobile body. 
He has designed engines and other essential 
automobile units for David Buick, Byron J. 
Carter, John D. Maxwell, A. R. Welch, and 
other well-known automobile pioneers and 
manufacturers. Mr, Barthel was a design 
engineer in the Henry Ford Company, later 
Cadillac Automobile Company in 1901. He 
worked in the experimental departments of 
Ford Motor Company, 1903-1904; Olds Motor 
Works, 1904-1905; and Holley Carburetor 
Company, 1906. Since 1904 there have been 
36 U. S. patents issued to him covering in- 
ternal-combustion engines, automobiles and 
accessories, steam boilers, oil burners, a 
monorail elevated-railway system, laundry 
machinery, variable-pitch airplane propellers, 
peat-fuel briquetting compressor, and other 
allied inventions. In 1938 he designed and 
produced a cold color lamp for the treacment of 
several diseases, both mental and physical, 
that has proved highly successful in clearing 
up many heretofore difficule cases. He has 
also designed, invented, and developed an 
artificial denture articulator that overcomes 
all the usual difficulties encountered by the 
dental profession in the making of artificial 
dentures and insures perfect centric occlusion 
with proper leverage that orthodox dental 
technique does not provide. 


Maurice Walter Carty 


Maurice W. Carty, mechanical engineer, 





Eight Fellows 


Stone and Webster Engineering Corporation, 
Boston, Mass., has made a distinct contribu- 
tion to the science of engineering in the wide 
application of engineering principles to attain 
better economies together with the broadening 
of the area in which scientific knowledge has 
been applied in a practical manner. With 
his present company since 1906, Mr. Carty 
has had charge of the engineering and design 
of numerous power-station jobs. He was 
the supervisory engineer on the 385,000-hp 
Conowingo hydroelectric development for 
the Susquehanna Power Company and super- 
vised the design of the 322,500-kw Moss 
Landing steam-electric plant at Moss Landing, 
Calif. His work includes the 215,000-kw 
steam-electric plant, San Francisco, Calif., 
the 180,000-kw Potomac River plant, the 
170,000-kw Kern plant, Bakersfield, Calif., 
and many others. The many projects for 
which he was responsible include power sta- 
tions covering a broad range of technical ad- 
vance not only in magnitude of project but 
also in station arrangement and improved 
economics to fit widely divergent natural 
conditions. Mr. Carty has also made many 
economic reports and appraisals including a 
report on the fuel situation of the Republic of 
Cuba for the United States Department of 
State, a report on steam-electric power plants 
for Rio de Janeiro for the Brazilian Traction 
Power and Light Company, Ltd., investiga- 
tion of electric-power supply at Rockford, 
Ill., for Central Illinois Electric and Gas 
Company, and a report on the diesel-engine 
business for Busch-Sulzer Brothers, Diesel 
Engine Company. He has had several articles 
published in the technical press. 


Wilfrid Estill Johnson 


Witrrip E. Jonnson, general manager, 
Nucleonics Division, General Electric Com- 
pany, Richland, Wash., has had a distin- 
guished record in analysis and design of 
engineering equipment and in management of 
extensive undertakings. As a design engineer 
at General Electric from 1930 to 1940, he 
completed the development of the first hermeti- 
cally-sealed refrigerating compressor using an 
integral horsepower motor and other innova- 
tions in the compressor field. During World 
War II he directed a G-E organization which 
converted laboratory-developed superchargers 
to a high production status; successfully 
co-ordinated design and engineering work at 
five different production plants; and supervised 
design and development of a highly successful 
new supercharger for the P-47 pursuit plane 
Later he set up and was in charge of an organi- 
zation which undertook production engi 
neering for the J-type jet engines. After World 
War II he set up an engineering organization 
for the postwar program of the air-condi- 
tioning department and aided in product devel 
opment. Since 1948 he has been with G-E’s 
Nucleonics Division at Richland, aiding in de- 
sign and construction of nuclear reactors. Mr 


Johnson was in charge of the planning and ad 


ministration of Richland’s second postwar 
$150 million design and construction program 
His present position at Richland involves 
helping to run a $§0-million-a-year operation 
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employing about 9000 people. Active in 
ASME affairs, Mr. Johnson helped to establish 
the ASME Fort Wayne Section and was a 
member of Power Test Code Committee on 
Centrifugal Blowers. He is the author of several 
papers and has had 12 patents issued to him 


S. Logan Kerr 


S. Locan Kerr, consulting engineer, presi- 
dent, S. Logan Kerr & Co., Inc., Flourtown, 
Pa., and vice-president and general manager, 
Lyophile-Cryochem Corp., Baltimore, Md., is 
widely known for his work as a hydraulic 
engineer, particularly in fields of water power, 
public water supply, pumping, water hammer, 
and surge control. During his early career he 
developed an automatic frequency and load- 
control system for hydroelectric plants and 
electric generating systems. Later he aided 
in the solution of water-hammer problems in 
motor-driven water-works pumping systems 
including the Groton Lake Pumping Plant 
for New York City, the City of Toledo, Ohio, 
St. Louis County Water Company, and many 
others. In 1935 he joined the U. S. Engineer 
office and was in charge of the mechanical 
section of the Passamaquoddy Tidal Power 
Project, Eastport, Me. From 1937 to 1945 
he was with United Engineers & Constructors, 
Inc., in various capacities, including the design 
of chemical plants, circulating-water systems 
for steel mills and utility plants, and similar 
important assignments, including four years 
as Washington representative of the company 
Since 1945 he has been in private consulting 
practice working on a number of projects in 
various fields. He has had many papers pub- 
lished and holds numerous patents. Active 
in ASME affairs, he is presently chairman, 
Committee on Power Test Codes No. 18 
for Hydraulic Prime Movers; a member of the 
Hydraulic Division Executive Committee of 
which he was chairman in 1936-1938;  or- 
ganizer and chairman since 1931 of Committee 
on Water Hammer; member Power Test 
Code Committee on Speed Governors; mem- 
ber Standing Committee on Power Test Codes; 
former chairman, ASME Committee on Con- 
sulting Practice; chairman, Technical Com- 


mittee 4 on Hydraulic Turbines; Interna- 
tional Electrotechnical Committee; ASME 
representative, Construction Industry Ad- 


visory Committee; Federal Works Associa- 
tion; and many other similar assignments. 
Mr. Kerr was awarded the ASME Junior 
Prize in 1921. 


Emmart La Crosse 


Emmart La Crossg, director of engineering, 
Stone and Webster Engineering Corporation, 
Boston, Mass., has a long outstanding record 
of achievement in the engineering field. He 
has been the directing genius of a great many 
major engineering projects, especially during 
World War II. Under his direction as engi- 
neering marager, Stone and Webster engineers 
worked on some of the largest ordnance and 
explosives plants ever built and furnished 
important consulting services to organizations 
in similar work. His staff played a major 
part in the synthetic-rubber program and 
other projects during this period. Simul- 
taneously, Mr. La Crosse directed the design 
of steel foundries, brass mills, machine and 
forge shops, a shipyard, navy-yard extensions, 
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synthetic ammonia, nitric acid, and ethylene 
plants, food products and pharmaceutical 
plants, factories manufacturing shell cases, 
bomb sights, and other optical instruments, 
and several large industrial water-supply 
systems and steam-electric power plants. 
His outstanding contribution to World War 
II was the direction of Stone and Webster's 
engineering work for the atomic bomb project. 
His staff designed and placed in successful 
operation the University of Chicago's pilot 
plant which was the basis of the plutonium 
process later developed. His staff also was 
responsible for the engineering design for the 
electromagnetic process, developed in a huge 
scale at Oak Ridge, Tenn. This multimillion- 
dollar plant was the first to produce fissionable 
material in quantities adequate for experi- 
ments on explosive properties and for the de- 
velopment of bomb designs. He also directed 
designs for the City of Oak Ridge and for the 
heavy hydrogen plant at Trail, British Co- 
lumbia. His postwar work has included 
supervision of more than 5,000,000 kw of 
steam, hydro, and diesel-electric power genera- 
tion, natural-gas lines, and manufacturing 
plants of many kinds. 


John Moyes Lessells 


Joun M. Lessetts, associate professor of 
mechanical engineering, Massachusetts In- 
stitute of Technology, Cambridge, Mass., 
and president, Lessells and Associates, Boston, 
Mass., has made outstanding contributions 
to the development of applied mechanics. 
With such leaders as Timoshenko and Kimball, 
he set a pattern for the applied-mechanics de- 
velopment in the ASME which in later years 
brought the United States to the top in this 
field 

He is one of the small group 
founded the ASME Applied Mechanics Di- 
vision and one of its chief supporters. To 
his credit, in particular, is the high standing 
of the Journal of Applied Mechanics which he 
has served as editor since it was instituted. 
From 1920 to 1930 Professor Lessells worked 
for Westinghouse Electric Corporation where 
he organized the Mechanics Division of the 
Research Laboratories. Under his direction 
valuable mechanics research was carried on, 
with many publications resulting from the 
work. In 1931, as manager of engineering at 
Westinghouse’s Steam Turbine and Diesel 
Engine Works, he helped to initiate new 
methods of design and research, bringing a 
higher technology to bear on steam-turbine 
development which has borne fruit in later 
years. Since 1936 he has successfully divided 
his interests between teaching and consulting 
activities, and in 1946 formed a research and 
development company, Lessells and Associates 
Professor Lessells has been chairman, ASME 
Applied Mechanics Division, and is a member, 
Applied Mechanics Reviews Managing Com- 
mittee. With S. Timoshenko, he is che 
author of a book “Applied Elasticity,’’ and 
has had many papers published. 


who 


Edwin Burnley Powell 


Epwin B. Power, consulting engineer, 
Stone and Webster Engineering Corporation, 
Boston, Mass., has earned a nationwide 
reputation for the application of the most 
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advanced science, particularly chemistry and 
metallurgy, to the solution of practical 
problems in the power-generating field. An 
engineer's engineer, Mr. Powell is believed 
to be the most widely consulted engineer in 
the public-utiliry field. When he joined 
Stone and Webster in 1907, he introduced 
systematized methods of operation and main- 
tenance in a large number of power and traction 
companies then under the company’s manage- 
ment. He also designed with the collabora- 
tion of W. J. Santmyer the first pulverized 
coal-fired boiler plant installed by any Ameri- 
can public utility. A consulting engineer 
since 1920, his investigations have included 
every phase of power generation. He is 
especially recognized as an authority on water 
treatment, corrosion of piping and condenser 
tubes, refractories, furnaces and boiler-setting 
construction, combustion of fuels, alloy steels 
for high-temperature service, mussel control 
in condenser circulating-water conduits, and 
silica control. His water-treating installation 
at Baton Rouge, La., which conditions 2,- 
500,000 Ib per hour of raw Mississippi River 
water for use in high-pressure boilers, is 
probably the largest and most difficult job 
of its kind ever undertaken. Mr. Powell's 
work on the conditioning of water for the 
famous Montaup boiler is equally well 
known. 

He has been very active in Society affairs 
especially on Boiler and Power Test Codes 
the author of several 


Committees. He is 
papers presented before ASME and other 


engineering socicti¢es. 
James C. White 

James C. White, president and general 
manager, Tennessee Eastman Company, Kings 
port, Tenn., and president, Texas Eastman 
Company, Longview, Texas, both divisions 
of Eastman Kodak Company, has spent 30 
years in responsible charge of design and con- 
struction of one of the largest manufacturing 
plants in the South. He helped Tennessee 
Eastman grow from a small plant in 1920 into 
one of the world’s largest producers of celluloses 
acetate yarn and cellulose-acetate plastics, 
and an important producer of other chemi- 
cals. 

While directing the Kingsport engineering 
organization, he has made many personal 
contributions to the design of buildings and 
production equipment of the plant. His 
detailed knowledge of powerhouse equipment 
has been invaluable in the expansion of the 
power plant, one of the largest industrial 
power plantsin Tenn. In addition, Mr. White 
directed engineering and design of the manu- 
facturing buildings and equipment of the 
government-owned high-explosives plant ac 
Kingsport for producing RDX. From 1943 
to 1946 he directed the operation of Clinton 
Engineer Works-TEC, Oak Ridge, Tenn., a 
government-owned plant for the separation of 
U-235, making many personal contributions to 
design of equipment and plant. Since 1945 
he has had complete charge of Eastman opera 
tions at Kingsport including the engineering 
and construction required for postwar ex- 
pansion and for a large chemical plant at 
Longview, Texas. Mr. White is also the 
president of Holston Defense Corporation, 
Kingsport, Tenn. He holds three patents. 





J. Henry Ruston, Mem. ASME, director of 
the department of chemical engineering at 
Illinois Institute of Technology, was the 
seventeenth recipient of the Walker Award for 
outstanding achievement in his field, at the 
forty-fifty annual meeting of the AIChE, held 
in Cleveland, Ohio. 


* * ¢€ 


Frank J. Hanranan, Mem. ASME, has 
been appointed permanent executive vice- 
president of the American Institute of Timber 
Construction. He is past-chairman, Washing- 
ton, D. C. Section, ASME; _past-chairman, 
Executive Committee, Wood Industries Divi- 
sion; and member, ASME Constitution and 
By-Laws Committee. 


* + *& 


Leroy A. Van Bomet, Mem. ASME, chair- 
man of the board of the National Dairy Prod- 
ucts Corporation, has been named a member 
of a newly created Board for Development at 
the New York University. The board will 
help determine and implement policies in 
connection with the University’s ten-year $102 
million program for new buildings and en- 
dowment. Chairman of the group is Cuar.es 
R. Cox, president of the Kennecott Copper 
Corporation. 

* * * 
Monsanto 
highest 


Cuartes A. Tuomas, president 
Chemical Company, received the 
award in American industrial chemistry, the 
Perkin Medal cf the American Section of the 
Society of Chemical Industry for 1953, at a 
dinner meeting held in New York, N. Y., 
Jan. 16, 1953. 


* * * 

Cuartes J. McCartny, vice-president of 
United Aircraft Corporation, has been elected 
president of the Institute of the Acronautical 
Sciences for 195}. 

The four 1.A:S. vice-presidents recently 
elected are: George W. Brady, director of 
engineering, Propeller Division, Curtiss- 
Wright Corporation; Clarence L. (Kelly) 


Jehnson, chief engineer, Lockheed Aircraft 


Corporation; James S. McDonnell, Jr., presi- 
dent, McDonnell Aircraft Corporation; and 
Ernest G. Stout, staff engineer, Consolidated 
Vultee Aircraft Corporation. The I.A.S. 
Treasurer for 1953 is Preston R. Bassett, presi- 
dent, Sperry Gyroscope Company, Division of 
The Sperry Corporation. S. Paul Johnston 
was re-clected director of the Institute; Robert 
R. Dexter was re-elected I.A.S. secretary; 
and Joseph J. Maitan was re-elected controller 


. * * 


Vincent J. Scuagruer, General Electric Re- 
search Laboratory weather scientist, received 
the 1952 Robert M. Losey award at the honors 
night dinner of the Institute of the Aero- 
nautical Sciences held at the Hotel Astor, 
New York, N. Y., Jan. 26. 


. * * 


Dean R. Cuapman, acronautical research sci- 
entist, Ames Acronautical Laboratory, NACA, 
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was the recipient of the Lawrence Sperry 
Award for 1952. Also honored on this occa- 
sion were: John P. Stapp, Lieut. Col., USAF, 
who received the 1952 John Jeffries Award; 
and John Stack, assistant director, Langley 
Acronautical Laboratory, NACA, who received 
the 1952 Sylvanus Albert Reed Award. 


* * * 


Horace G. Crocxerr, partner in the New 
York management-consulting firm of Mc- 
Kinsey & Company, was re-elected president 
of the Association of Consulting Management 
Engineers, Inc., at its recent annua] mecting. 
Among the new officers and directors elected 
at the meeting are H. B. Maynarp, Mem. 
ASME, as vice-president and director. ALonzo 
Frack, Mem. ASME, and N. M. Mircnett, 
Mem. ASME, are among the newly elected 
directors 

* >. * 


R. C. Soooe, manager of the standards de- 
partment, Engineering Services Division, Gen- 
eral Electric Company, Schenectady, N. Y., 
has been elected president of the United States 
National Committee (USNC) of the Interna- 
tional Electrotechnical Commission. 


Witttam T. Nicnons, director, general en- 
gineering department, Monsanto Chemical 
Company, St. Louis, Mo., has been elected 
president of the American Institute of Chemical 
Engineers for 1953. 


a ae 


Sypney Witmor, manager of technical 
publications and for 30 years a member of the 
staff, retired on Dec. 31, 1952, it was announced 
by the American Society of Civil Engineers, 
New York, N. Y. In that period, Mr. Wilmot 
has directed the publication of the entire 
written record of ASCE technical accom- 
plishment, including *‘Proceedings,’’ ‘*Trans- 
actions,’’ ‘‘Proceedings-Separates,’* Technical 
Manuals, Manuals of Engineering Practice. 
For 24 years he has been secretary of the So- 
ciety's Committee on Publications. 


Erwin H. Scuett, Mem. ASME, received 
the Wallace Clark Award at the dinner meet- 
ing of the National Management Council held 
at the Plaza Hotel, New York, N. Y., Jan. 14, 
19§2. 


* * * 


Tuomas H. Cuizrton, Mem. ASME, techni- 
cal director, engineering department of E. I. 
du Pont de Nemours & Co., Inc., was named 
chairman of the Engineering Manpower Com- 
mission of Engineers Joint Council. 


” * * 


R. J. S. Pioorr, past-president ard Fellow 
ASME, consultant, Gulf Research and Develop- 
ment Company, was elected president of the 
Engineers Joint Council. 


T. A. Marsnatt, Jr., Mem. ASME, was 
appointed permanent secretary of the Engi- 
neers Joint Council 


Martin Goranp, Mem. ASME, editor, 
Applied Mechanics Reviews, associate director 
for engineering, Midwest Research Institute, 
was elected a Regional Councilor of the Office 
of Ordnance Research. He will also serve as 
a member of the Engineering Advisory Com- 
mittee 

- * * 


E. N. McDonna t, president of McDonnell & 
Miller, Inc., Chicago, Ill., was awarded the 
1952 F. Paul Anderson Medal of The American 
Society of Heating and Ventilating Engineers 
at the annual banquet, January 29, held at the 
Conrad Hilton Hotel, Chicago, III. 


> @).e 


Wittarp F. Rocxwetrt, Mem. ASME, 
Pittsburgh industrialist and chairman of the 
board of Rockwell Manufacturing Company, 
Standard Steel Spring Company, Timken- 
Detroit Axle Company, has been named a key 
aide in reorganization of the Mutual Security 
Program. 

* 2 


Watrer C. Oguman, vice-president and 
general manager of Standard Molding Cor- 
poration, Dayton, Ohio, has been elected 
president of the Society of Plastics Engineers. 


oe s 


Reo F. Taytor, consulting engineer, 
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Houston, Texas, has been elected 1953 presi- 
dent of The American Society of Heating and 
Ventilating Engineers. Other officers elected 
were: First vice-president, L. N. Hunter, 
Mem. ASME, vice-president of research, The 
National Radiator Company, Johnstown, Pa.; 
second vice-president, Joun E. Haines, vice- 
president, Minneapolis-Honeywell Regulator 
Company, Minneapolis; treasurer, Joun W. 
James, Mem. ASME, vice-president in charge 
of research, McDonnell & Miller, Inc., Chi- 
cago, Ill. 


*’-_ + * 


Rosert M. Burns, chemical co-ordinator 
and director of chemical and metallurgical 
research, Bell Telephone Laboratories, Murray 
Hill, N. J., was designated to receive the 
1953 Willis Rodney Whitney Award of the 
National Association of Corrosion Engineers. 
Scorr P. Ew1no of the research laboratory, 
Carter Oil Company, Tulsa, Okla., has been 
named to receive the Frank Newman Speller 
Award. The awards will be presented during 
the NACE ninth annual conference and ex- 
hibition, March 16-20, to be held in Chicago, 
Ill. Ree 

Excin B. Ropgrtson, president of Elgin B. 
Robertson, Inc., Dallas, Texas, has been 
nominated for the presidency of the American 
Institute of Electrical Engineers. 





ASME Screw-Thread Manual 


OW with the printer and possibly availa- 

ble by the time this issue of Mecuani- 

cat Enornegrino reaches subscribers, is a 

publication designed especially for shop and 

drafting-room use to be known as the ASME 

Screw Thread Manual. Its two main pur- 
poses are: 


1 To give the substance of everything in 
the American Unified Standards for Screw 
Threads and their Gages necessary in selecting, 
or designing and making, and testing the 
threads constituting the bulk of use. These 
are Coarse, Fine, and 8-Thread Series of stand- 
ard threads of Classes 2A and 2B from the 
smallest to 11/2 inches diameter. Tables of 
limits of size are confined to these threads. 

2 To make possible calculating by simple 
arithmetic all other standard threads and 
gages in the ASA Standards, and all special 
threads of the new A and B classes, except 
those of abnormal diameter, pitch, or length of 
engagement. 


Interesting and useful supplementary infor- 
mation are contained in its introduction and 
appendixes. The former discusses the virtues 
of screw-thread unification and the history of 
how it came about. 

Among the particularly handy tables is one 
showing for each diameter what pitches of 
thread are available in the six series of standard 
threads. Draftsmen and designers find such a 
table so important in the selection of screws 
to be used in a new design that they usually 
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compile their own when one in published form 
is not available. Another table gives com- 
pactly the formulas for all major, pitch, and 
minor diameters for the six unified classes, 
saving the time of locating them in the text. 
Still another has the inch limits of size con- 
verted to millimeters for the most-used threads, 
which will be useful in interpreting specifica- 
tions received from or sent to countries that 
use the metric system. 

A preliminary draft of the manual was dis- 
tributed for comment and criticism to mem- 
bers of Bl Sectional Committee. Several 
made important suggestions for its improve- 
ment, others found nothing to criticize, and 
some made highly complimentary comments 
The ASME Standardization Committee, which 
sponsored this manual, feels that with such 
co-operation in its compilation it should ac- 
complish its purpose and be well received by 
the manufacturing industries. 


Screw Threads 


HE B1 Editorial Committee on the revi- 

sion of ASA B1.1-1949 Unified and Ameri- 
can Screw Threads, held its first meeting Dec. 
11, 1952, in Washington. No major changes 
in the essential provisions of the present third 
edition of the standard are contemplated, but 
considerable revision of the text and its re- 
arrangement and that of the tabular format 
will be undertaken. The first edition, which 
was the American version of the Accord 
achieved after years of effort at unification 
with British and Canadian practice, intro- 
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duced so much of change for industry that it 
was perforce written and devised to care for a 
transition period. Four years have passed 
during which some changes in specifications 
acceptable to the three countries were made 
which were incorporated in the second and 
third editions of ASA B1.1-1949. Most im- 
portant is that experience has been acquired 
permitting and indicating the need now for a 
simpler and handier-to-use presentation of the 
standard’s requirements. The formulas and 
values most likely to be affected are those for 
minor diameter tolerances of internal threads. 
Minutes of the meeting record that: ‘‘It would 
be desirable to bring minor diameter limits 
within the range of commercially available 
drill sizes in view of the present delayed de- 
livery of special and metric drills.’’ Another 
recognized weakness of the American Stand- 
ard is its lack of definite rules for allowances 
for screw-thread plating or coating. The 
British have already published a Draft on the 
Plating of Unified Threads 





Coming Meetings 


Instrumentation 


NSTRUMENTATION for the Iron and 

Steel Industry will be the subject of a 
two-day conference sponsored by the Car- 
negie Institute of Technology and the Instru- 
ment Society of America to take place at the 
Roosevelt Hotel, Pittsburgh, Pa., on March 
26-27, 1953. 

The purpose of this symposium is to 
encourage a wider appreciation for and knowl- 
edge of instruments in this industry. 

The third annual symposium on instru- 
mentation for the iron and steel industry is 
directed toward the man from industry to 
reveal to him how he can use instruments to 
improve production, which is so critical at the 
present time. 

Wallace Richards, director of the Carnegie 
Museum, will address the first session and open 
the symposium. His subject will be ‘‘Pirts- 
burgh—the City of the Future."’ 


Prestressed Concrete 


| agenpeee that recent developments and 
new applications of prestressed concrete 
have advanced rapidly during the past few 
years, the Newark (N. J.) College of Engineer- 
ing under the sponsorship of the Portland 
Cement Association, will offer a series of con 
ferences on this subject, to be held at Camp- 
bell Hail. 

This series of eight conferences will consist 
of two weekly sessions to be given on Monday 
and Thursday evenings from 7:30 to 9:30 
p.m. for four weeks, starting Monday, April 6 
1953. Each conference will be under the 
leadership of a chairman of national promi- 
nence and will feature speakers of outstanding 
professional attainment in this field. 

This conference series should provide an 
excellent opportunity for engineers, architects, 
contractors, and manufacturers to obtain new 
knowledge of this rapidly developing field of 
engineering technology 
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Communications 


SYMPOSIUM on Communications will be 

one of the outstanding features of a joint 
meeting to be held at the Royal York Hotel, 
Toronto, Ont., Can., April 26-29, 1953. This 
is the first joint conference to be sponsored by 
the Chemical Engineering Division of The 
Chemical Institute of Canada, and the Ameri- 
can Institute of Chemical Engineers. Other 
items on the program will include a series of 
technical papers and plant tours to Toronto, 
Hamilton, and Niagara Falls areas. 

Among the featured speakers will be C. F. 
Braun, Hon. Mem. ASME, president of the 
C. F. Braun Company, Alhambra, Calif., a 
company well known for its manufacture of 
heavy chemical equipment. Mr. Braun with 
his paper, ‘Accounting as a Means of Com- 
munications,’’ will wind up what promises 
to be an outstanding symposium on com- 
munications. Other papers in this symposium 
will deal with the use of the written and 
spoken work, and semantics. 

The technical papers will cover recent de- 
velopments in process, design, and equipment 
and will be of value and interest to the Ca- 
nadian and American engineers and executives 
who attend the sessions. 


Industrial Waste 


HE eighth Purdue Industrial Waste Con- 

ference is to be held in Lafayette, Ind., 
on May 4-6, 1953. This is a meeting where 
the scientists from industry and government 
meet to discuss mutual problems encountered 
in the disposal of waste materials that may 
result in the pollution of air or water. The 
conference will be held in the Purdue Memorial 
Union Building. Because of the large number 
of papers that will be presented it will be 
necessary to run concurrent sessions. 

Efforts are made to obtain papers that de- 
scribe up-to-date information on the progress 
being made in the disposal of industrial wastes. 
Historical or review papers may be presented 
but every effort will be made to have papers 
so indicated by appropriate titles. Registra- 
tion is open to anyone interested in waste dis- 
posal. The fee for attendance will not exceed 
ten dollars. 

The Proceedings for the Seventh Conference 
now available at $1.25 from Dean A. A 
Potter, School of Engineering, Purdue Uni- 
versity, Lafayette, Ind. 


Anthracite 


ATEST developments in the distribution, 

utilization, economic, and hygienic 
aspects of anthracite will be subjects for the 
eleventh annual Anthracite Conference set for 
May 7-8 at Lehigh University 

The conference, sponsored by the Anthracite 
Institute and Lehigh University, is designed 
to bring engineers, educators, operators, and 
retail dealers as well as the general public 
up to date on the technological progress in 
Pennsylvania's hard-coal industry. 

Serving as members of the planning com- 
mittee are representatives of educational insti- 
tutions, research groups, anthracite operators, 
and retailers. 

Invited speakers will include government 


officials, manufacturers of heating equipment, 
safety directors, and mining engineers. 


Research 


HE Operations Research Society of Amer- 

ica will hold its annual meeting on May 
15-16, 1953, at Case Institute of Technology 
in Cleveland, Ohio. 

The program includes symposiums on: 
What is Operations Research? The Use of 
Sampling Theory in Operations Research; 
Linear Programming; Game Theory in Opera- 
tions Research; Teaching of Operations Re- 
search; and sessions with contributed papers. 
An informal smoker will be held on Friday 
evening, May 15. 

Members of the society and other interested 
persons are encouraged to submit papers for 
presentation at the meeting. Papers or re- 
quests for additional information should be 
sent to Prof. R. F. Rinehart, Program Com- 
mittee Chairman, Case Institute of Tech- 
nology, Cleveland 6, Ohio. Papers are limited 
to 15 minutes and abstracts of about 100 words 
must be provided for each paper on the pro- 
gram. The deadline for the acceptance of 
papers and their abstracts for this meeting is 
April 6, 1953. 





Education 


HE University of Michigan, college of 

enginecring, has announced two intensive 
courses in automatic control. The first is 
scheduled for June 15-20, 1953, inclusive, and 
the second for June 22-25, 1953, inclusive. 

The courses are built around the principles 
and application of measurement, communica- 
tion, and control. Course 1 will consist of the 
fundamental in each of these fields and will in- 
clude some fundamental work in nonlinear 
systems, Course 2 will take up applications of 
the fundamentals to more advanced problems. 
There will be four hours of lecture each morn- 
ing and three hours of demonstration in the 
afternoon. Extensive use will be made of com- 
puting, instrumentation, and servo labora- 
tories on the campus. The role of analog-com- 
puting methods will be emphasized. 

Further information may be obtained by 
writing to Prof. M. H. Nichols, Room 1523 
Fast Engineering Building, University of 
Michigan, Ann Arbor, Mich. April 15, 1953, 
is the closing date for registration 


Reactor Technology 


PPLICATIONS are now being received for 
enrollment in the 1953-1954 session of 

the Oak Ridge School of Reactor Technology 
which begins September 14, 1953. Students 
with graduate or undergraduate degrees in 
engineering or one of the basic sciences, or 
who will have attained such a degree by Sep- 
tember, 1953, and who have special interest 
and aptitude to engage in applied nuclear sci- 
ence and engineering, are invited to apply for 
admittance. Prospective students must be 
United States citizens and appointment to the 
school is contingent upon satisfactory com- 
pletion of an Atomic Energy Commission secur- 
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ity investigation prior to September, 1953 
Further information and application forms 
may be obtained from the Oak Ridge School 
of Reactor Technology, P. O. Box P, Oak 
Ridge, Tennessee 


Motion and Time Study 


HE annual Motion and Time Study inten- 

sive course presented by the department of 
industrial engineering of Washington Uni- 
versity at St. Louis will be presented from June 
11-19, inclusive. 

The material to be covered will be pre- 
sented with emphasis on setting up correct 
methods before the job is in existence as well 
as procedures for the improvement of existing 
job methods. The objective of the course will 
be to prepare the student to apply motion and 
time study in his own organization and to 
train others in his company in the principles of 
motion and time study. 

Several visiting speakers will present their 
experiences with the application of motion 
and time study and with related fields in in- 
dustry to further enhance the material of the 
course. 

For further information concerning course 
content, instructors, and registration write to 
Prof. Gerald Nadler, the Department of Indus- 
trial Engineering, Washington University, 
St. Louis 4, Mo. 


Semiconductors 


AS of lectures on the general theory 


of semiconductors will be delivered by 
H. K. Henisch, of the University of Reading 
(England), at the Polytechnic Institute of 
Brooklyn under the sponsorship of Sylvania 
Electric Products Inc., Bayside, N. Y. Four 
two-hour lectures will be given by Dr. Henisch 
in the Student Lounge of the Polytechnic Insti- 
tute, 99 Livingston Street, Brooklyn, from 8 to 
10 p.m. on four successive Thursdays, April 23 
and 30 and May 7 and 14. He will lecture on 
the general theory of semiconductors and the 
application and its verification in the case of 
germanium, silicon, selenium, lead sulphide, 
selenides, and tellurides. 
This series of lectures on semiconductors is 
open without fee to all interested persons 


Industrial Electronics 


NEW course in industrial electronics for 

persons who work on equipment which 
is dependent on electron tubes, has been an- 
nounced by the International Correspondence 
Schools of Scranton, Pa. 

The new course is being designed to the 
needs of engineers and technicians—electrical, 
mechanical, civil, and chemical—who wish to 
take advantage of the applications of electron 
tubes in their own fields. 

An entire section of the 46-lesson course is 
devoted to the installation, maintenance, and 
repair of electronic control equipment. Also 
covered are mathematics, basic electricity, 
radio theory, electrical calculations, chemis- 
try and mechanics, electrical equipment, and 
industrial electronics. Estimated average 
study time required for the completion of the 
course is 800 hours. 


Doehler Award Fund 
Announced 


” April of 1949, Doehler-Jarvis Corporation, 
a member of the American Die Casting 
Institute, donated $25,000 for the establish- 
ment of a perpetual trust to be known as the 
Annual Dochler Award Fund. The Institute 
was appointed trustee of the Fund. 

The Award, which is to be made annually, 
will consist of a suitable plaque and a cash 
honorarium of at least $500, or more if the in- 
come of the Fund permits and at the discretion 
of the Award Committee 

The Award Committee consists of the Board 
of Directors of the Institute. The Award Com- 
mittee has sole authority over the selection ot 
the recipient and the operation of the award 
program. 

The Award is to be made annually for the 
outstanding contribution to the advancement 
of the die-casting industry, or to the art of die 
Casting as represented by technical achieve- 
ment, advancements in plant operations, or 
other activities, not primarily of a scientific 
of operational nature that result in the en- 
hancement of the reputation and acceptability 
of die castings. 

Nominations for the Award and supporting 
papers or other material will be received an- 
nually from January 1 to April 30. Entries 
should be addressed to: Award Committee, 
American Die Casting Institute, 366 Madison 
Avenue, New York 17, N. Y. 





Literature 


Citizenship and Participation 
in Public Affairs 


ITIZENSHIP and participation in public 

affairs, ASME Manual MS-61, is now 
available for the asking at ASME Head- 
quarter, 29 West 39th Street, New York 18, 
N. Y. 

This interesting 32-page booklet was pre- 
pared by the Engineers Civic Responsibility 
Committee of The American Society of 
Mechanical Engineers and contains an his- 
torical note on the Committee, Engineers 
Manifesto on Civic Responsibilities, a fore- 
word by Allan R. Cullimore, ASME Manual 
on Citizenship and Participation in Public 
Affairs, and the Roy V. Wright Lectures 
which were established in 1949. 


Gasmaking Oils 


ETHODS of evaluating oils for gasifica- 

tion are presented in :wonew numbers of 
the Institute of Gas Technology Research 
Bulletin Series, No. 9, “‘Selection of Oils for 
Carbureted Water Gas,"" and No. 12, ‘‘Selec- 
tion of Oils for High-Bru Oil Gas."’ Both are 
coauthored by E. S. Pettyjohn, director of the 
Institute, and H. R. Linden, assistant research 
director. 

The bulletins present data on the relation- 
ships of the physical and chemical character- 
istics of petroleum fractions, and of the operat- 
ing variables, with the enriching values and 
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with the qualities and quantities of the gaseous 
and liquid products. For the more common 
gasmaking oils, these data are given in graphic 
as well as tabular form. Nomographs and 
equations included in the bulletins permit 
accurate calculations of these values for any 
oil, and indicate the operating variables most 
suitable for the selected oil and most favorable 
distribution between gaseous and liquid 
products. 

Estimates of enriching value and oil gas 
yields, arrived at by the methods outlined, 
were compared with results obtained in plant 
operation, and found to be in good agreement, 
demonstrating the reliability of the procedures. 

Copies of the bulletins may be purchased 
from the Institute of Gas Technology, 17 
West 34th Street, Chicago 16, Ill. Bulletin 
No. 9is $4; No. 12 is $5. 


Coal Research 


RECENT Bituminous Coal Research, Inc., 

‘Aid to Industry"’ publication, ‘How to 
Reduce Stack Dust From Small Stationary 
Plants,’ shows operators of small stationary 
plants how to reduce dust (cinder and fly 
ash) in stack gases. 

This publication is the second in the series 
begun a few months ago by BCR to help coal 
users get maximum satisfaction from coal and 
to help coal producers expand their markets. 

Particular attention is given to the smaller 
plants up to approximately 300 boiler hp 
since study of their problems is not always 
economically feasible for manufacturers of 
dust collectors. Factors influencing the quan- 
tity of solids in stack gases are reviewed. 
Suggestions that will aid in lower cinder and 
fly-ash emission are discussed. 

The 12-page, two-color booklet may be ob- 
tained from Bituminous Coal Research, Inc., 
2609 First National Bank Building, Pittsburgh 


_ 22, Pa., for 40 cents a copy in any quantity 


Atomic-Energy Levels 


TOMIC Energy Levels, Volume 2, by 
Charlotte E. Moore, contains data on 152 
spectra of elements having atomic numbers 24 
through 41. This volume is the second of a 
series being prepared at National Bureau of 
Standards as part of a general program on the 
compilation of atomic-energy levels derived 
from analyses of optical spectra. The first 
volume included the energy levels of 206 
spectra of the first 23 elements. This is Na- 
tional Bureau of Standards Circular 467, buck- 
ram bound, contains xxxi and 227 pages, it Is 
priced at $2.25, and may be ordered from 
Government Printing Office, Washington 25, 
D.C. 


Conveyer Terms and Definitions 


ONVEYOR Terms and Definitions, a 

manual on standard nomenclature for 
conveyer types and parts, has been published 
by the Conveyor Equipment Manufacturers 
Association. 

The manuai contains about 1500 listings and 
the line drawings of more than 80 types of 
conveyers and parts. For major items it in- 
cludes terminology in French, German, Italian, 
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and Spanish, as well as in English, and is a 
product of more than three years of work by 
the Association's Technical Committee which 
is composed of engineers from all branches of 
the conveyer industry. 

The need, growing over the years, for uni- 
form terms and definitions for the many and 
varied types of conveyers was emphasized by 
the experiences of World War II. During that 
period, it became evident that the Armed 
Services (even between themselves), civilian 
agencies, and industry were using different 
vocabularies in~ discussing and specifying 

conveyers 

The 64-page manual defines cach type of 
conveyer by what it ‘‘is’’ rather than by what 
it ‘‘does."’ The terminology has been adopted 
‘by the members of the association and is 
the official standard for the industry 
The manual is available from the Conveyor 
Equipment Manufacturers Association, 1 
Thomas Circle, Washington 5, D.C 


Fluid Mechanics and Hydraulic 
Engineering 


REPORT, ‘Survey of Course Offerings and 

Text Needs in Fluid Mechanics and Hy- 
draulic Engineering,’ by Prof. C. E. Kindsva- 
ter was prepared as an activity of the Applied 
Hydraulics Committee of the Civil Engi- 
neering Division, American Society for 
Engineering Education. 

The information contained in this report 
was gathered from a survey of 133 accredited 
schools of engineering. It should be of in- 
terest to everyone concerned with education in 
the fields of fluid mechanics and hydraulic 
engineering 

Copies of the report are available for free 
distribution. Requests for copies shouid be 
addressed to Prof. C. E. Kindsvater, School of 
Civil Engineering, Georgia Institute of Tech- 
nology, Atlanta, Ga. 


Maintenance Problems 


COMPREHENSIVE discussion of plant 
maintenance problems is contained in 

“Techniques of Plant Maintenance—-1952."" 

The book, which contains the proceedings 
of the conference, is highlighted by the text of 
717 questions propounded by 2100 engineers 
from every major industry in the country who 
attended the sessions. The book thus repre- 
sents the best cross section of current industrial 
engineering thought on maintenance problems. 

Texts of all papers read at panels led by 36 
outstanding leaders in the field are included, 
and the papers are illustrated by 49 charts, 
diagrams, graphs, and tables. Also included 
is a manual for a lower repair and maintenance- 
cost program, prepared by Westinghouse Elec- 
tric Corporation 

The volume contains 182 pages, 8'/2 * 11 
in., is available postpaid for $6 feom Clapp 
and Poliak, Inc., 341 Madison § Ave., 
New York 17. 


Dust Control 


|B pe and fume control in a multitude 
of process industries is the subject of a 


comprehensive brochure, “‘Industry Relies on 
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Dustube for Efficient Dust and Fume Control," 
just published by American Wheelabrator & 
Equipment Corporation, 1149 S. Byrkit Street, 
Mishawaka, Ind. 

Copies of this interesting brochure may be 
obtained from American Wheelabrator & 
Equipment Corporation upon request 


Industrial Engineering 


HE Proceedings of the Fourth Annual 
Industrial Engineering Institute held in 

co-operation with The American Society of 
Mechanical Engineers, the American In- 
stitute of Industrial Engineers, the Society for 
Advancement of Management, and the Society 
of Applied Industrial Engineers at the Uni- 
versity of California, Berkeley, Feb. 1-2, 
1952, and the University of California, Los 
Angeles, Feb. 4-5, 1952, are now available 

The more than 20 illustrated papers pre- 
sented by leading authorities in the field of 
industrial and management engineering make 
this a most worth-while contribution to the 
latest information on time and motion study, 
wage incentives, and quality control. The 
papers were edited by D. G. Malcolm, Jun 
ASME 

Copies of these proceeding: may be ordered 
directly from the publisher, The Elliott Print- 
ing Company, 1016 Jackson Street, Oakland, 
Calif., at $2.75 a copy 


Fiat 


IAT--A Fifty Years’ Record, is a fas 
cinating volume of reminiscences, studies, 
and other writing depicting the life of the Fiat 
Company of Italy. Primarily it is dedicated 
to the memory of Giovanni Agnelli, who laid 
the foundation of the Fiat and was the principal 
figure behind its outstanding development 
The book also honors his early collaborators 
and the workers, both intellectual and manual, 
who played a part in this great achievement of 
Italian workmanship 
The book is fully illustrated, contains many 
colored plates and vividly tells the story 
of industrial development in the face of two 
wars. 


Harwell 


Syren The British Atomic Energy 
Research Establishment, 1946-1951, is 
an interesting story of the origin and organi- 
zation of Harwell and in a way the story of the 
British atomic-energy program, prepared by 
the Ministry of Supply and the Central Office 
of Information 

The book tells of the various programs un- 
dertaken at Harwell such as production, iso- 
tope, reactor, accelerator, and so on; the 
problems encountered, the health work, re- 
search, and extramural relations. Here also 
are listed the scientific papers by the staff, and 
a reading list and glossary. The advance copy 
of the book sold for $3.75 


Rod Handbook 


fies Copper-Base Alloy Rod Handbook 
was recently published by the Copper & 


Brass Research Association. The handbook 
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contains a considerable amount of valuable 
information not previously published. 

While the handbook was prepared primarily 
for engineers and mechanics engaged in specify- 
ing and working with copper and copper alloy 
rod—including brass, bronze, and nickel sil- 
ver—it is also believed that many other tech- 
nicians, manufacturers, designers, and pur- 
chasing people will find it useful and informa- 
tive 

It provides pertinent data about free-cutting 
brass and other copper-base alloys in the form 
of rod for screw-machine products, and should 
assist the user in the selection of the proper 
copper-base alloys when conditions require 
that some special property of an alloy must be 
emphasized. 

One of the principal features of this hand- 
book is a comprehensive chapter on machining 
which provides complete and authoritative in- 
formation on this subject, as it relates to cop- 
per and copper-base alloys. Numerous draw- 
ings and tables will be of inestimable 
help 

Copies of this handbook may be obtained 
without obligation by request to the Copper & 
Brass Research Association, 420 Lexington 
Avenue, New York 17, N. Y 


NBS Annual Report 


HE Annual Report 1951, National Bureau 

of Standards, summaries scientific and 
engineering investigations conducted by NBS 
during the fiscal year 1951. This booklet 
contains accounts of current activities as well 
as more detailed descriptions of especially 
important scientific developments. Its text 
provides a general description of work done in 
the 15 scientific and technical divisions and 
gives many specific examples of significant 
projects at NBS during the year. 

The 105-page report, National Bureau of 
Standards Miscellaneous Publication 204, 
is illustrated and may be obtained from Gov- 
ernment Printing Office, Washington 25, 
D. C., for 25 cents a copy 


Special Amortization 


NEW MAPI research study, “‘Amortiza- 
tion of Defense Facilities,’’ was published 
recently 
As the first comprehensive and systematic 
analysis of the use of accelerated tax amortiza- 
tion during war and defense emergencies, this 
MAPI publication merits the serious study of 
business executives, students, government ad- 
ministrators, and legisalators 
The study is being given wide distribution, 
particularly to Congressional committees 
concerned with special amortization and to ad- 
ministrative agencies having primary re- 
sponsibility in this area. Copies may be ob- 
tained from the MAPI Chicago office, 120 
South LaSalle Street, Chicago 3, Ill 


British Engineering Conference 


HE Proceedings of the Joint Engineering 
Conference, 1951, held in London, Eng- 
land, and arranged by The Institution of Civil 
Engineers, The Institution of Mechanical Engi- 


neers, and The Institution of Electrical 
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Engineers, records the impressive story of 
British engineering achievementsand is a useful 
review of the progress of engineering during 
the past century 

The Proceedings are divided into cleven parts 
as follows: 1 General Report, 2 Railways, 3 
Sea Transport, 4 Power, § Aviation, 6 Educa 
tion and Training, 7 Road Transport, 8 Tele 
9 Public Health, 10 Gas- 
Mining, 11 Electrical 


Gas-Pressure 


communications, 
Stee! works, 
Television, 


works, 
Measurements, 
Cables, Lighting 

The Proceedings are available at 8s 6d for 
cach a complete set of parts at {3 
10s 


part of 


Traffic Safety 

ERE’S How, the firse edition of this 

booklet published in 1949, was the 
answer to requests for guidance in how to 
stage a traflic-safety project at 
state and local 
second or present edition, is a catalog of 
proved accident-prevention projects. Public 


support groups especially will find this pub 


program or 


levels Here's How,” the 


lication invaluable 

Copies may be obtained at no cost from the 
National Association of Automotive Insurance 
Companies, 20 N. Wacker Drive, Chicago, Ill 


gem is Our Traffic Safety Program, is an 
attractive booklet in which the Associa 
tion of Casualty & Surety Companies takes a 
firm stand and states its belief and its traffic 
safety program, step by step. In the confidence 
that highway-accident prevention involves 
both technical projects and public education, 
the association lists ten traffic-safety activities 
to which it promises wide support 

A limited supply of this booklet is available 
upon request to the Association of Casualty & 
Surety Companies, 60 John Street, New York, 
N.Y 


USAF Research and Development 


N INTERESTING 32-page booklet has 
been published to acquaine industry with 
the new Air Force Research and Development 
Organization and to answer many questions 
about procurement and contractual proced 
ures, for both present and potential contrac- 
tors, on handling research and development 
business for the Air Force 
Copies of the booklet may be obtained by 
addressing requests to the Commanding Gen- 
eral, Headquarters, Air Research and Develop- 
ment Command, P. O. Box 1395, Baltimore 3, 
Md., Attention Director of Procurement, 
Contractors’ Relations Office 


Pressed Metal 


Bf bee eererpee covering the third spring 
technical meeting of the Pressed Metal 
available and can be se- 
Cost $5.00 


Institute are now 
cured by writing to the Institute 
per copy 

This transc ript covers the sessions on: Tool- 
ing for short runs, estimating factors and cost 
analysis for intelligent stamping quotations, 
technical knowledge for stamping salesmen, 


and practical quality control for stamping 
plants 


Time Study and Methods 


HE Proceedings of the Seventh Annual 

Time Study and Methods Conference, 
April 24-25, 1952, comprising 16 papers by 
specialists in fields of operative management, 
has been published by the Society for Ad 
vancement of Management. The practical, 
proved plans and basic principles and theories 
discussed by the authors cover the application 
of time study and methods to cost control; 
layout; _ planning, 
mainte 


tools, equipment, and 
scheduling, and inventory control; 
nance; inspection, material handling, SAM 
Rating Films, and many others 

The Proceedings may be purchased from 
the Society for Advancement of Management, 
Inc., 411 Fifth Avenue, New York 16, N. Y., 
for $§ to nonmembers; £3 to members 


Welding 


NEW, 1952 edition of the “Rules for 

Field Welding of Steel Storage Tanks 
has just been issued by the American Welding 
Society. This old, recognized, and widely- 
used standard for the first time now includes 
provisions for the use of automatic welding 
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in the fabrication of storage tanks tor storing 
liquids at not over 15-psi gage pressure 

The existing Rules have been revised to 
cover the qualification of welding procedures 
and welding operators for automatic welding 
and related requirements throughout 

Provision is also made for the use of low- 
hydrogen electrodes for manual arc welding 
The requirements for manual welding have 
been reviewed and brought up to date as neces- 
sary 

The recent trend to greater pressures and 
temperatures for marine piping has led to the 
use of alloy-steel piping. This required revi- 
sion of existing rules and regulations governing 
the welding of piping, which were intended 
for carbon steel only. The AWS Marine Com- 
mittee has just completed the “Rules for 
Welding Piping in Marine Construction 
Ferritic Alloy Steels,’° which contains the re- 
quirements for joint design, electrodes, weld- 
ing procedures, postheat, preheat, stress reliet, 
and testing of welded ferritic alloy-steel pipe 
joints. Included is a radiographic standard 
for evaluating weld quality, as well as non- 
destructive test requirements 

These Rules represent requirements which 
are acceptable to all the Enforcement Agen- 
cies in the shipbuilding industry 

Copies are available at 50 cents each from 
American Welding Society, 33 West 39th 
Street, New York 18, N. Y 


Actions of the ASME Executive Committee 
At a Meeting at Headquarters, Jan. 21, 1953 


MEETING of the Executive Committee 

of the ASME Council was held in the 
rooms of the Society on Jan. 21, 1953. F.S 
Blackall, jr., chairman, presided. In addition 
to Mr. Blackall there were present: H. E 
Martin, A. C. Pasini, E. S. Theiss, and W. F 
Thompson of the Committee; E. J. Kates, 
assistant treasurer; H. R. Kessler, vice-presi- 
dent; James D. Cunningham and E. W 
O'Brien, past-presidents; C. E. Davies, secre- 
tary, and Ernest Hartford, executive assistant 
secretary. The following actions were of 
general interest 


Appropriation for Research Program 


At a previous meeting the Council approved 
and authorized putting into effect recommenda- 
tions of the Special Research Review Commit- 
tee and further authorized an appropriation of 
$7500 from Research Reserve for the program 
This appropriation, which was subject to 
review by the Finance Committee, has now 
been approved 

Sixty-Five-Year Members 

Special certificates for their 65 years of 
ASME membership were authorized for Ralph 
E. Curtis, Danvers, Mass., William O. Hild- 
reth, Syracuse, N. Y., and Spencer Miller, Sr., 
Longmeadow, Mass 


ASME Public Relations 


A report on the Society's public-relations 
policy was submitted some time ago by a sub- 
committee consisting of T. A. Marshall, Jr 


and Glenn Fryling. This subcommittee was 
appointed by the Meetings Committee to 
study the situation. Action on its report was 
withheld but it was voted to request the 
Finance Committee to set aside $2500 in the 
current budget for the recommended research 
on an adequate ASME public-relations pro- 
gram 


Machine-Tool Award 


Action of the National Machine Tool Build- 
ers Association was reported whereby papers 
considered for the Machine Tool Design and 
Economic Value Award may have two joint 
authors, the award to be divided equally be 


tween the two 


Changes in Atomic-Energy Law 


It was reported that the Nuclear Energy 
Application Committee is undertaking the 
preparation of ideas for presentation to the 


Joint Committee on Atomic Energy concerning 


changes in the Atomic Energy Act of 1946 
needed to encourage ventures by privately 
owned industries in the atomic-energy field 
Because it was felt that a presentation by Engi- 
neers Joint Council would be more representa- 
tive than one solely from the ASME, it was 
voted to propose to the EJC that it establish a 
panel to prepare and present such a statement 
on changes to the Joint Committee 


IIRD Custodian Fund 


Several companies have offered to contrib- 
ute to expenses of foreign speakers on the 
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IIRD program for the 19$3 Annual Meet- 
ing. The establishment of a custodian fund 
for the purpose of paying these expenses was 
authorized—subject to review—to be known 
as the IIRD Dynamic Systems Committee 
Custodian Fund 


Appropriations to Sections 

To provide additiona] important service for 
members through Section activities, it was 
voted to amplify present payments to the Sec- 
tions (standard formula, plus 25 per cent 
with supplementary payments equal to one 
third of a dollar for each paid-up member in 
the Section on September 30, to be made only 
on specific request from the Section showing 
necessity for it 

It was also voted to request the vice-presi- 
dents to review this plan and to request the 
Finance Committee to include $10,000, esti 
mated additional cost of the plan, in the re 
vision of the budget for the current year 


Certificates of Award 
Certificates of Award were granted to C. B 
Campbell, retiring chairman of the Publica- 
tions Committee and to Carl B. Vance, Central 
Indiana; and Daniel J. Greenwald, Jr., Minne 


sota, retiring Section chairmen 


American Power Conference 
The Society's cosponsorship of the American 
Power Conference to be held in Chicago, March 
25-27, 1953, was authorized 


James Watt International Medal 


Announcement was received of the award 
of the 1953 James Wart International Medal to 
Sir Harry Ricardo, Hon. Mem. ASME 


Joint Engineering Conference 


The Institution of Mechanical Engineers 
(Great Britain), jointly with the Institution of 
Civil Engineers and the Institution of Electrical 
Engineers, have presented to the Society a §29- 
page volume of the proceedings of the Joint 
Engineering Conference held in London, June, 
1951. This volume records the story of British 
engineering achievements during the past 100 
years 

ASEE Appropriation 

It was voted to refer to the Finance Com 
mittee, for favorable consideration, the re 
guest for an appropriation of $700 to support 
the work of the ASEE Committee on the 
Evaluation of Engineering Education 


Appointments 


The Committee approved the appointments 
on Committees and Joint Activities recom- 
mended by the Organization Committee 
These appointments appear in the ASME pub- 
lication, ‘‘Personnel of Council, Boards, and 
Committees for 1953,"° available upon request 
to the Secretary, ASME, 29 West 39th Street, 
New York 18, N. Y. 


EJC Reorganizes Under New Constitution 


A MEETING of the Engineers Joint Council 
was held in the Engineering Societies 
Building, New York, N. Y., on Jan. 23, 1953 
Representatives of The American Society of 
Mechanical Engineers present were: R. J. S 
Pigott, B. P. Graves, R. L. Goetzenberger, 
C. E. Davies, secretary; E. J. Kates, alternate, 
and H. R. Kessler, alternate. Also present 
were representatives of the American Society 
of Civil Engineers, the American Institute of 
Mining and Metallurgical Engineers, the Ameri 
can Institute of Electrical Engineers, the Am- 
erican Institute of Chemical Engineers, the 
American Society for Engineering Education, 
and The Society of Naval Architects and Ma 
rine Engineers 


Significance of Meeting 


Significance of this meeting lay in the fact 
that it was the first since the adoption of che 
new EJC constitution on Dec. 7, 1952 (see 
Mecuanicat ENGINgeRING, February, 1953, 
pp. 180-181) under which the number of 
constituent societies was increased and a new 
procedure was adopted on the appointment of 
sociery representatives In a sense ; reorgant- 
zation meeting, the chair was taken by T. A 


Marshall, Jr., secretary of EJC. 


Expansion of EJC 


It was reported that of the seven societies to 
which invitations had been sent to join EJC, 
acceptance had been received from The Society 
of Naval Architects and Marine Engineers and 
the American Society for Engineering Educa 
SNAME will be represented by J. H 


tion 
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King and ASEE by Thorndike Saville, with 
F. M. Dawson as alternate 

The American Association of Engineers had 
designated James H. Griffin to attend meetings 
as an observer. The National Society of Pro- 
fessional Engineers in a letter to EJC, stated 
that the invitation would be considered by the 
Board of Directors at the society's annual 
meeting in June, 1953. C. T. Shoch and R. E 
Allen were appointed as observers in the in- 
terim. The Institute of Radio Engineers in a 
letter stated that their Board of Directors was 
considering the invitation. IRE designated 
B. E. Shackelford and the president as ob- 
servers 

Election of Officers 

T. A. Marshall, Jr., was elected as president, 
protem. After suggestions from each society, 
he appointed a Nominating Committee, com- 
posed of one representative from each of the 
seven constituent societies, to prepare a slate 
for president, vice-president, and four members 
of the executive committee. The following 
were appointed to the Nominating Committee 
W. N. Carey, ASCE; E. H. Robie, AIME; 
E. J. Kates, ASME; T. G. LeClair, AIEE; 
J. H. King, SNAME; T. Saville, ASEE; and 
R. P. Kite, AIChE. 

After a recess during which the Nominating 
Committee met, the following nominations 
were submitted and accepted: R. J. S. Pigort 
ASME), president EJC; Thorndike Saville 
ASEE), vice-president EJC; and Carlton § 
Proctor (ASCE), W. N. Peirce (AIME), T. G 
LeClair (AIEE), and R. P. Kite (AIChE), 


Executive Committee 
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Adoption of Constitution 


Act the Executive Committee meeting on 
Dec. 19, 1952, it was reported that action by 
AIChE had resulted in the adoption of the 


new constitution as of Dec. 7, 1952 


Incorporation of EJC 

W.N 
encountered in efforts to incorporate EJC 
After discussion, it was voted that EJC recom- 
mend to its constituent societies that each use 
its influence on its New York State units to- 
ward amending Section 7209, Sub-Division 1 
of the New York State Education Law, by 
changing the end of the first sentence from 
“composed exclusively of professional engi 
neers’ to ‘organized for the advancement of 
the science and profession of engineering and 
not engaged or authorized to engage in the 
practice of professional engineering.” 

Mr. Carey also pointed out the advisibility 
of adding a fourth purpose in Article I, Section 
2, of the EJC constitution which delineates its 
objectives After discussion it was voted to 
amend Article |, Section 2, of the constitution 
by inserting a new sentence to be identified as 
to advance the sci 


Carey reported on the difficulties 


sub-section (¢) to read “‘(« 
ence and profession of engineering.”’ 


Labor Legislation Panel 

E. L. Chandler asked the Council to clarify 
its action of Dec. 19, 19§2, in which the Labor 
Legislation Pane! was directed to prepare a 
basic statement that might be suitable for 
publication by the constituent societies in con 
nection with the unionization of engineers 
After discussion the president was authorized 
to designate a special committee to review the 
EJC 1947 statement of policy and present a 
modified statement for approval by the next 
meeting. The following were then appointed 
to the committee: C. S. Purnell, chairman; 
C. T. Shoch, E. L. Chandler, J. H. King, and 
R. L. Goetzenberger. 

The president was also authorized to desig 
nate a special committee composed of a mem 
ber of the Special Surveys Committee, a repre 
sentative of ECPD, and three members of EJC, 
to prepare a program of education on the whole 
matter of unionization of engineers. The fol- 
lowing committee was appointed: H. N, 
Muller, Jr., Special Surveys Committee, chair- 
man; E. L. Chandler, G. A. Hathaway, R. P. 
Kite, and B. P. Graves. 

UPADI 

E. A. Pratt reported on the financial situa- 
tion of the Pan-American Federation of Engi 
neering Societies (UPADI). He stated that a 
UPADI Fund was being created to solicit sup- 
port from industry in both North and South 
America to cover UPADI's financial needs 
This matter was discussed at an informal meet 
ing held Jan. 16, 1953. Upon Mg. Pratt's 
recommendation and after discussion, it wa+ 
voted that EJC recommend to its constituent 
societies the approval of a loan by EJC of 
$4500, to the UPADI Fund, for the purpose of 
covering immediate financial needs of UPADI; 
the loan to be made after the Fund becomes a 


legal entity 
Constitution and By-Laws 


H. S. Osborne, chairman, Committee on 
Constitution and By-Laws, discussed the pos 
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sibility of changes which might be necessary 
in the constitution. The president then 
directed this committee to examine the con- 
stitution and make recommendations for 
changes and for necessary by-laws to insure 
proper operation of the Council. 


Engineering Manpower Commission 


Upon recommendation of the Engineering 
Manpower Commission, T. H. Chilton was 
designed chairman of the Commission for 1953 
to succeed C. H. Brown. 


National Scientific Register 


Upon recommendation of C. E. Davies and 
after discussion, the president was authorized 
to appoint a Task Committee to work with the 
National Science Foundation in developing a 
workable Engineering Register for the Na- 
tional Science Register. The following com- 
mittee was appointed: S. L. Tyler, chairman; 
T. A. Marshall, Jr., secretary; W. N. Carey, 
E. H. Robie, C. E. Davies, H. H. Henline, 
W.N. Landers, and A. B. Bronwell 


Creative Frontiers, Inc. 


In response to a request from Miss Celia 


Raeder, the secretary of EJC was authorized to 
request cach of the constituent societies to 
designate an individual to act as a liaison and 
technical adviser in the preparation of specific 
programs for Creative Frontiers, Inc. 


Tax-Favored Pensions for the Self- 
Employed 

E. L. Chandler reported on the Reed-Keogh 
Bill and the new bill H.R. 11 which was intro- 
duced before the present Congress. He was 
requested to prepare a statement for signature 
by the president of EJC asking for the oppor- 
tunity of a hearing on the new bill. 


Atomic Energy 


A letter dated Jan. 22, 1953, was read, re- 
porting action of the ASME executive com- 
mittee in connection with possible changes in 
the Atomic Energy Act of 1946 needed 
encourage ventures by privately owned indus- 
tries in this field."’ It was recommended that 
EJC establish a panel for this purpose. After 
discussion it was voted to establish a panel 
on atomic energy for the purpose of presenting 
ideas concerning changes in the Atomic Energy 
Act to the Joint Committee on Atomic 
Energy 





Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies Personnel Service, 


Inc 9 
and Metallurgical Engineers 
and is operated on a nonprofit basis 


in co-operation with the national societies of Civil, Electrical, 
This Service is available to all engineers, members or net, 
In applying for positions advertised by the Service, 


Mechanical, and Mining 


the applicant agrees, if actually placed in a position through the Service as a result of an 
advertisement, to pay a placement fee in accordance with the rates as listed by the Service. 
These rates have been established in order to maintain an efficient nonprofit personnel service 


and are available upon request. 
notices appear in these columns. 
and mail to the New York office 
mm stam 
A weekly 
quarter or $12 per annum for members, 


This also applies to registrant members whose availabilit 
Apely by letter, addressed to the key number lodlcstal 
When making application for a position include six cents 
s for forwarding application to the employer and for returning when necessary. 
bulletin of engineering positions open is avatiable at a subscription of $3.50 per 
$4.50 per quarter for nonmembers, 


payable in 


advance. 


New York Chicago 


8 West 40th Street 


Men Available! 


Mechanical Engineer, M.1.T. graduate, one 
year assistant plant engineer copper mill; four 
and a half years assistant and chief engineer 
merchant and naval vessels. Seeks position in 
poet, power, air conditioning, or plant engineering 
Me 036 


Manager, 15 years’ diversified research, engi 
neering, business experience. Proved ability to 
stimulate creative thinking and develop hard 
hitting teams. Desires opportunity in rubber, 
plastic, paper, textile, or automatic machinery 
field. Me-937, 


Development Engineer, BSME, PE, 32, to 
apply proved ingenuity developing automatic 
machinery, business machines, mechanical com 
puting devices. Eight years mechanical and elec 
tromechanical component and system develop 
ment Prefers lower Conn., Westchester, L. I 
Me 038 


Mechanical Engineer, 30, married, practical 
experience in design and development, some main 
tenance experience. At present doing develop 
ment work in supervisory capacity. Desires de 
sign job in East or South. Available four weeks 
after agreement reached. Me-939 


* Mechanical Engineer, Stevens, ME, MS, PE, 
a ears’ diversified experience in product design 


echanical development, production and ad 

ministrative engineering in the fields of communi 

‘All men listed hold some form of ASME 
membership 


84 East Randolph Street 


San Francisco 
57 Post Street 


Detroit 


100 Farnsworth Ave 


cations, electromechanical equipment, and air 
craft. Desires responsible association with engi- 
neering office or small medium-size manufacturing 
organization. New York City area. Me-940. 


Chief Power Piant Engineer, 46, 20 years’ ex 
perience in three positions as assistant chief 
engineer, chief engineer, and manager of hydro 
and steam-electric system. Seeks permanent 
position supervising modern steam-electric utility 
or industrial plant. Me-941 


Mechanical Engineer, 35, married, college 
graduate, ten years’ experience in pipe line con- 
struction, operation, and maintenance, including 
gas metering, flow and pressure-control design. 


Desires responsible operating or construction 
position. Available two weeks’ notice. Me-942- 
517-D-8. 


Mechanical Engineer qualified to handle air 
pollution-control problems and correlated waste- 
disposal problems; analysis of problem; compre 
hensive report; equipment for correction; public 
relations; liaison with production staff. Me-943. 


Manufacturing Executive, 44, registered PE, 
BSME, BSAE, 20 years’ engineering and manu- 
facturing experience, 12 years in top-level man- 
agement. Successful works manager and director 
of engineering, director of reorganization, assistant 
to the president. Managing director in Paris, 
France. Me-944, 


Mechanical Engineer, 29, BS, executive poten 
tial desires change from present design work to 
position requiring more initiative and capability. 
Experience in export, i 
Me? 


investment, and business 
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Mechanical Engineer, PE, presently employed as 
air-conditioning engineer for large industrial plant 
Experienced in the design-application operation 
and maintenance of air-conditioning, refrigera- 
tion, and heating equipment Me-946. 


Mechanical Engineer, 1952 graduate, BSME, 
2%, six months machine design werk; five and a 
half years broad machine-shop experience. Pur- 
suing master’s, presently employed Desires 
methods or production-engineering work with 
manufacturing company. Me-947. 


Associate Professor, MSME 38, married, 
registered engineer. Over 12 years’ combined 
college teaching and industrial experience. De 
sires teaching position in West Will consider 
other locations Available September, 1953. 
Me-948- 502-D-5 


Positions Available 


Engineers. (a) Sales engineer, at least five 
years’ sales experience in power-plant-accessories 
field, to sell expansion te fittings, pipe 
hangers, etc $6000-$700( 6) Mechanical 
engineer with piping-stress ae experience, to 
analyze projects, prepare specifications, lay out, 
and detail piping installations $5000- $6000 
New York, N. Y. Must be resident of metropolitan 
area. Y-8O84. 


Process Engineer, 28-30. mechanical graduate 
three or four years’ experience in time study and 
methods, preferably in process industry. $6000 
New York, N.Y. Y-8088 


Estimating Engineer, at ieast ten years’ proj- 
ect, methods, and estimating experience covering 
machining, stamping, forging, and fabricating 
aircraft and ordnance materiel. Some traveling 
$10,000- $12,000. New Vork, N. Y. Y-8093. 


Chief Production or Process Engineer to de 
velop schedules, process sheets, routing, etc., on 
heavy equipment and machinery under job-shop 
conditions Knowledge of heavy weldments 
necessary. To$15,000. Northern N. J. Y-8099 


Manager of Methods, 35-40, in company-wide 
staff capacity for major busines- machine applica 
tions, punch-card systems, and electronic con 
trols. $18,000-$20,000 Mich Y-8100. 


Engineer, executive ability, to be trained to 
assume executive responsibility Must be well 
versed in time and motion study and have a 
thorough knowledge of costs and incentive sys 
tems. Should have experience in office control 
and procedures as well as plant methods and pro 
cedures 7000-$9000. Upstate N Y. Y-8106 


Works Manager for a hardware plant of 350 
people. About 40 years of age, engineering de 
gree, preferably ME; experience must include 
machine-shop operations, tool and diemaking, 
industrial engineering, labor relations, and union 
negotiations; direct supervision and management 
Must be able to deal successfully with people; 
must be executive material capable of advance- 
ment Will start as assistant to the executive 
vice-president. About $16,000. Ill. Y-8110 


Chief Industrial Engineer, executive, adminis 
trative, and cost-reduction experience for textile- 
apparel manufacturers with plants in eastern 
states $12,000 Headquarters, New York 
metropolitan area, Y-8124 


Design Engineer, mechanical graduate, experi 
ence on design and layout of intricate mechanisms 
for ordnance SES project $5000-$6000 
New York, N. Y. Y-8126. 


Mechanical Maintenance Supervisor, minimum 
of eight years’ supervisory experience in fabrica 
tion, installation, and maintenance of chemical 
and pharmaceutical equipment. Must be able to 
direct the work of large groups of skilled pipe 
fitters, millwrights, electricians, and machinists 
New York State. Y-8127 


Plant Manager capable of running a medium 
sized plant, including production, personnel, etc 
manufacturing kitchen enamelware Two-year 
contract. $15,000-$18,000 Columbia, S. A 
Y-8137. 

Cenatrifugal-Pump Designer, preferably with 
ten or more years’ experience in designing and 
testing centrifugal pumps. Experience should in 


clude single-stage simgle-suction, single-stage 
dout.e-suction, and multistage pumps. Pa 
Y-8169. 

Engineers. (a) Product engineer, some experi- 


ence in tool design and design for production 
methods, etc., for stampings, plastics, etc 
$8000. (6) Design engineer, mechanical graduate 
preferably with minimum of five to ten years’ 
experience in metal stampings such as are used in 
business machines, Some knowledge of auto 
matic machinery. $8000 Southern Ohio 
Y-8170 
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Production Manager, at least ten years’ experi 
ence in watchmaking, recording instrument, or 
small precision-gear fields Must be citizen 
$10,000. Queens, N. YY. Y-8173 


Works Manager, 40-50, for nationally known 
manufacturer of business machines and related 
equipment. Should have extensive knowledge of 
manufacturing techniques such as are employed 
in the electromechanical field and a knowledge of 
machine tools, production engineering, produc 
tion control systems, and industrial engineering 
Will take charge of all production activities. To 
$18,000. Eastern seaboard. Y-8186 


Plant Manager, 3540, mechanical or industrial 
graduate, to operate 600-800-man plant, produc 
ing medium and heavy parts. Operations include 
ferrous foundry, machining, and assembling 
operations Must have experience as plant 
manager, assistant plant manager, or industrial 
engineer in medium-sized plant engaged in indus 
trial manufacturing Extensive experience in 
machining and assembling required. Knowledge 
and understanding of foundry operations desira 
ble. Ohio. Y-8105 


Production Engineer, 
urgical-engineering training and at 
years’ stainless-steel strip- mill experience 
$19,000. Canada. Y-8213 


Sales Engineer, mechanical or electrical, elec 
tronic and instrument experience for sales, pro 
motion, installation, and service of wire-wrapping 
tool to form solderless connection, $6000- $8000 
Some traveling. Midwest. Y-8219 


General Operating Superintendent, 45-40, 
engineering background, experience in manufac 
turing, light industry, with or without previous 
retail experience for important executive responsi 
bility offering future development with large 
southern department store Write giving details 
of qualifications and salary requirements. Y-8222. 


Instructors, mechanical or civil graduates, with 
good scholastic record, to teach engineering draw- 
ing and descriptive geometry Positions start 
September, 1053 To $4000 for nine months 
1. T-9523. 

Engineers. (a) Product engineer, mechanical 
degree, experienced in steam-specialty-control 
fields Experience in design of pneumatic con 
trols and high-pressure contro! valves desirable 
Must have executive ability Knowledge of 


mechanical or metal- 
least ten 


$8000 


thermodynamics, applied mechanics, and general 
practices in power plants and chemical industries 
desirable. Up to $10,000. (6) Designer, me 
chanical, familiar with design and operation of 
heat-transfer equipment, deaerating heaters, and 
accessories, to take charge of engineering in this 
department. Up to $8000. (c) Project engineer 
to handle post-order engineering work with custo- 
mers, district offices, and shop in company manu 
facturing automatic controls, valves, and steam 
specialities. Must have executive ability. Engi 
neering degree and general knowledge of thermo- 
dynamics and general practices in power plants 
and chemical industries necessary. Up to $8000 
(d) Research and development engineer for com 
pany manufacturing automatic controls and 
power-plant specialties Must be graduate in 
mechanical or electrical engineering Up to 
$8000. Exceptional opportunities for men with 
creative ability and originality. Ohio. T-9548 


Product Designer, up to 45, four years’ or more 
experience in designing building products such as 
storm windows and extrusion-press products 
Knowledge of aluminum fabrication. Will do 
product design on storm windows and allied prod 
ucts for a manufacturer. $7500-$8500. Em 
ployer may negotiate placement fee Mich 
T-9579. 

Chief Project Engineer, for design and develop 
ment of household appliances, 35-45, strong in 
administrative field as development program will 
be arranged by projects, each one consisting of 
manufacturers’ principal product. Each project 
under guidance of supervisor reporting to project 
engineer. Must have experience in appliance field 
and well experienced in manufacturing and engi 
neering methods. Capable of assuming duties of 
director of research and engineering. Principal 
duties consist of co-ordination and following 
through on each project under way. Knowledge 
of modern finishes on appliances, plastics, sheet 
metals, and application of mechanical principles 
essential Company will pay fee $12,000 
$15,000. Iowa. T-9609. 


Sales Engineer, 25-40, at least two years’ ex 
perience in general engineering of automatic con- 
trols and preferably some sales background 
Knowledge of automatic controls helpful. Duties 
will be in office handling quotations, telephone, 
and general sales-office work, for manufacturer of 
controls. %5000-88000. Company will pay fee 
It, R-9531, 





Candidates for Membership 


THE application of each of the candidates listed 
below is to be voted on after March 25, 19553, 
provided no objection thereto is made before 
that date and provided satisfactory replies have 
been received from the required number of refer- 
ences. Any member who has either comments or 
objections should write to the secretary of The 
American Society of Mechanical Engineers im 
mediately 


KEV TO ABBREVIATIONS 
For member, Associate, or Junior 


R = Re-election; Rt = Reinstatement; Rt & 
T = Reinstatement and Transfer to Member 


NEW APPLICATIONS 
Apvams, Jouwn L., South Charleston, W. Va 
Arron, Josern S., Cincinnati, Ohio 
Astron, Civpe M., New Hyde Park, N. ¥ 
Bait, Myron L., Atlanta, Ga 
Barsam, Davis M., Long Island City, N. Y¥ 
Barnes, Eitis H., Jrx., Baltimore, Md 
Bargrecy, Ricuarp J., Cedar Rapids, lowa 
Beur, Rowerr K., Tuckahoe, N. ¥ 
Bennett, James E., San Antonio, Texas 
Bers, Naum S., Trona, Calif 
BLACKMAN, Stewart, Miami, Fla 
Boatey, Dewry R., Butler, Pa 
Campee.t, Lyte K., Salt Lake City, Utah 
Campertt, Wacker R., Amarillo, Texas 
Carison, Wittiam G., Shaker Heights, Ohio 
CenTRANoELO, Louts, South Norwalk, Conn 
Crvtan, Niyap A., Wilmington, Del 
Cren, Bu-Suino, Melbourne, Fla 
Coxe, Irvine V., Leonia, N. J 
Coucerr, Cuartes T., Washington, D.C 
Cunntnonam, Joun C., New Haven, Conn 
Davies, Cyan. B., Chester, England 
Denson, Ronerr R., Houston, Texas 
Dorson, Acaert, Montreal, Que, Can 
Dorsak, Joun W., Cleveland, Ohio 
Duraies, Henry, Worcester, Mass 
Keer, Gexnarp R., Silver Spring, Md 
E.ston, Wareen D., Walnut Creek, Calif 
Eustis, Romerr H., Elkins Park, Pa 
Fink, Ricnarp j., Lynbrook, L. 1, N.Y 
Fisuer, Frank D., San Carlos, Calif 
Fianuerty, Eowarp J., Jersey City, N. J 


and Transfer in the ASME 


Prastx, RoLAND M., Detroit, Mich 

FPreipurGnouse, Evwarp H., Jr., Ballston Spa 
N.Y 

Frink, James C.. New York, N.Y 

Gesunr, Joun V., Des Moines, lowa 

GereerG, Bernarp, Perth Amboy, N. J 

Gut, Maccoum E., Emmaus, Pa. (Rt & T) 

Gorr, Wittiam R., Charleston, W. Va 

Goss, Cuaries L., Sidney, Ohio 

Haare, Ropert W., Chicago, Ill 

Haze, Joun R., Shawinigan Falls, Que, Can 

Hineicus, ALAN D., Paramus, N 

Hyman, Seymour C., New York, N. ¥ 

Irwin, Donan E., Scotia, N. ¥ 

Jacon, Harry J., Jr., Toledo, Ohio 

Jounson, Acva A., East Pittsburgh, Pa 

JOHNSON, FRANKLIN C., Jr., Takoma Park, Md 

KAPLAN, Rosert P., Rochester, N. Y 

Kramer, Daviv C., Redondo Beach, Calif 

Keincer, Kenneru A., Detroit, Mich 

Kruse, Merce E., Pittsburgh, Pa 

LAWTon ussett W., Los Angeles, Calif 

Lewis, De_sert F., Tulsa, Okla 

Linruwaltre, Paut E., Wyckoff, N. J. (Rt & T) 

Lockett, Paut F., Newark, Ohio (Rt & T) 

Lumapue, Crype R., Burlington, N 

LunpperG, Harry E., Stamford, Conn 

Lynn, Crarence, Buffalo, N. ¥ 

Markezicn, Nicnoras L., Oak Lawn, Ill 

Marsec.ut, Evwarp M., Metropolis, Ill. 

Mase, Ricnarp D., Levittown, N. ¥ 

Marrnew, Paut, Berkeley, Calif 

McCoy, Larry J., Lubbock, Texas 

Metyer, Conran F., Glasgow, Scotland 

MeIKRANTz, Joun G., Allentown, Pa. 

Micuie.s, Maurice, Rutherford, N. J 

Mv cer, Warp E., Hammond, Ind 

Monette, Roser J., Jr., Columbia, S. C 

Norton, Howarp M., San Francisco, Calif 

Nurxins, Derex J., San Diego, Calif 

Oxrorp, Cart J., Jr., Rochester, Mich 

Pacer, Harorp D., Windsor, Ont., Can 

Partin, Raymonp W., New Bedford, Mass 

Pepricx, WrttaMm J., Jr., New York, N. Y. 

Pea, Epwarp A., Augusta, Ga 

Pereiu.t, Roonry S., Morton Grove, Il! 

Pesce, Josern D., Floral Park, N. Y. (Rt & T) 

Pererson, Rosert G., Phoenix, Ariz 

Purcuips, Henry, New York, N. ¥ 
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PLoprer, Georce E., Davis, Calif 
Po Lanp, CLark L., Oradell, N. J 
Povey, STANLEY, New York, N. Y 
Ramspve tt, WiitaMm H., Shreveport, La 
Reaves, Bitty M., Hartsville, S. C 
Reepy, Joun E., Columbus, Ohio 
Remenyi, Josern J., Dayton, Ohio 
Ricner, Huco R., San Antonio, Texas 
Ross, James L., Kansas City, Mo 
Ross, Joun R., Cleveland, Ohio 
Sarkar, Parrrosn K., Singapore, Malaya 
Savirskt, Micuarr J., Dayton, Ohio 
Seymour, Joun H., Toronto, Ont., Can. (Rt & I 
SHARPLESS, ROBERT L., Toledo, Ohio 
SMITH, Spencer B., New York, N.Y 
SNARR, JAMES L., Ottawa, Ont., Can 
Srone, Henry E., Schenectady, N. Y 
Sweeney, Joun H., Newark, Del 
Svivester, Eomund QQ, Chicago, Il 
SYLvesTeR, JaMESG., South Weymouth 
SZYMANSKI, WaLTER C., Omaha, Neb 
Tortren, Joun M., Boston, Mass. (Rt & T) 
Tutus, Lyeur C., Evansville, Ind 
VaLes, Jutio M., Montevideo, Uruguay 
Van Acker, Frank, New York, N. Y 
VAN ver Horst, JOHANNES M. A 
N.Y 


Mass 


Port ville, 


Vickery, Et. woop W., Syracuse, N 
Wacker, Rosert J., Houston, Texas 
Warson, Avrrep, Buffalo, N. ¥ 
Weaver, CHarces H., Pittsburgh, Pa 
WHALEN, Joun F., Chicago, Il 

Wievis, Ropert, Maywood, N. J 
Weionr, Artuur E., San Antonio, Texas 
Ver.pine, Raven D., Texas City, Texas 
Yooper, Ricuarp E., Wilmington, Del 
Younsc, Rosert E., Holmes, Pa 
Zuupka, Epwin M., North Riverside, I! 


Venkata Row, Nisutaca, Bombay, India 
vy 


CHANGE IN GRADING 
Transfers to Member and Associate 
ANCKER, CLINTON J., Jr., Berkeley, Calif 
BAXTER, MERIWETHER L., Jr., Rochester, N.Y 
Bium, Rocer C., Scarsdale, N. Y 
Cast, LYNN B., Federalsburg, Md 
Erre., WitiiaM W., Jr., Baltimore, Md 
Furtra., Samugt M., Jr., Evanston, Ill 
Haucer, Harry H., Jr., Los Angeles, Calif 
Moortuy, Kanpukurvu R., Kolhapur, India 
RATTENBURY, Davip J., Vancouver, B. C., Can 
Scnuernoiz, DONALD J., Baltimore, Md 
Seip, NorMAN W., Erie, Pa 
Tupiine, Cuarves G., Portland, Ore 
Transfers from Student Member to Junior 





Obituaries 


Henry Lawson Crain (1906-1952) 


Henry L. CRAIN, superintendent, Hawthorn 
Station, Kansas City (Mo.) Power and Light Co 
died Dec. 21, 1952, while on vacation at Jackson, 
Miss Born, Linn Creek, Mo., April 6, 1906 
Parents, Green B. and Nora Belle (Laswell) 
Crain. Education, BS(ME), University of Ii 
nois, 1928. Married Gertrude Ethel McMahon 
1930; children, Joan Marilyn, Robert Edmond 
(died 1943). He wrote several papers which were 
published in technical journals Jun. ASME, 
1928; Mem. ASME, 1939. Served the Society as 
member, Nominating Committee, 1944; chair 
man, secretary, Kansas City Section 


Henry S. Harris (1882-1952) 

Henry S. Harris, secretary, The Engineers 
Club of Philadelphia, died Dec. 21, 1952, at his 
home in Wyncote, Pa. Born, New York, N. Y 
Jan. 16, 1882 Parents, Alfred and Agnes E 
Harris Education, BA, Columbia University, 
1902; BS(ChE), The University of Pennsylvania 
1907. Married Margaret Britton, 1912. He was 
president of the Council of Engineering Societies 
He was a former officer of The Franklin Institute 
of Pennsylvania Mem. ASME, 1918. Served 
on all Philadelphia Section committees; chair 
man, 1926-1927. Survived by wife, a daughter. 
Mrs. Tessim Zorach; two sons, Britton H., San 
Juan, P. R.; Alfred H., 2nd, Cambridge, Eng 
land; and six grandchildren 


Robert Jewell Horn (1895-1952) 

Ropert J. Horn, manager of gas operations, 
Gas Division, Central Hudson Gas and Electric 
Corp., Poughkeepsie, N. Y., died Aug. 30, 1952 
Born, Bauxite, Ark., June 28, 1895 Parents 
Marion J. and Maud A. Horn Education 
BS(ME), University of Arkansas, 1922; MS 
Massachusetts Institute of Technology, 1927 
Married Mildred Marguerite Coleman, 1921; two 
sons, Robert J., Jr., Harrison Stratton. Author of 
many articles on gas production published in 
technical journals. Jun. ASME 922; Assoc 
Mem. ASME, 1926; Mem. ASME, 1935 
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SCALING 
RESISTANCE 


EVALUATED AT 


HIGH 
TEMPERATURES 


High-Temperature Corrosion 


Often Is the Main Factor in Metal Failure 


Learning why metals fail at high tem- 
peratures — determining the actual 
cause of damage and suggesting as a 
remedy a more suitable material—these 
are the jobs of INCO High-Tempera- 
ture Engineers, who are getting in- 
formation on such problems for the 
use of industry. 


INCO laboratories in Bayonne, N. J., 
and Huntington, West Va., have use- 
ful data on the properties of metals at 
elevated temperatures. This informa- 
tion comes from tests made to deter- 
mine the creep strength, stress-rupture, 
and other properties of materials at 
temperatures in some cases up to 
2100°F. 


Industrial experiences at high tem- 
peratures indicate that it is unwise to 
predict high-temperature performance 
on the basis of room-temperature prop- 
erties or short-time high-temperature 
tests. Other methods have been de- 
veloped that provide more accurate 
measures for judging materials. 


The machine pictured above was espe- 
cially desigred by INCO Engineers for 
determining the effect of cyclic heating 
and cooling on sheet metals while ex- 
posed to oxidizing conditions. INCO 
High-Temperature research likewise 
covers damage by other corrosive at- 
mospheres. Through work with this 
and other types of equipment INCO 
Engineers study the reasons for failure 
of alloys at high temperatures. 


Due to the volume changes accom- 
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panying its formation, an oxide film 
formed at high temperatures on the 
surface of a metal or alloy is usually 
under compressive stress. Contraction 
stresses developed when the underly- 
ing metal is cooled further aggravate 
this situation — and with many alloys 
may cause rupturing of the normally 
protective oxide. 


Among the factors which influence the 
resistance to oxidation, the physical 
characteristics of the formed scale are 
of importance. The sketches show how 
these characteristics may cause the 
breakdown of the scale and thus in- 
crease the rate of oxidation. 


Blistering may occur in oxide layers 
having good elasticity but poor ad- 
herence to the metal surface. 


Shear cracking on the other hand will 
be found in oxides that are adherent 
but relatively brittle. 


Flaking or spalling results when the 
oxide is both brittle and non-adherent. 


As the scale peels away from the metal, 
it exposes a fresh area to further attack. 
A point of importance is that the loss 
of the oxide causes a progressive loss 
in metal section—useful load-carrying 
metal. 


In high-temperature applications em- 
ploying sheet or strip, the necessity of 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N.Y. 
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obtaining maximum resistance to this 
form of destruction by selection of a 
suitable heat-resisting alloy is of great- 
est importance. 


If high-temperature alloy performance 
is a problem to you, whether in pres- 
ent activities or in new projects, INCO 
High-Temperature Engineers will do 
their best to be of help to you. Let them 
send you the High-Temperature W ark 
Sheet...it is a big aid in explaining 
your situation fully. Then see if INcOo 
Engineers cannot help solve your diffi- 


culty. 
OF SERVICE 


EMBLEM 


Marcu, 1953 - 37 
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Henry Ackley Lardner (1871 -1952) 

Henry A. Laroner, who retired in 1949 after 
serving 48 vice-president, J.G. White Engineering 
Cor New York, N. Y., since 1913, died Dec. 27, 
19% Born, Oconomowoc, Wis., Oct. 1, 1871 
Parents, Richard and Catherine (Breck) Lardner 
Education, BS(EE), University of Wisconsin, 
1893; EE, 1895. Married Ethel Anne Elmore, 
1902. His honors included Mayor of Mont 
clair, N. J 1924-1928; past-president, N. J 
State League of Municipalities; United Engineer 
ing Trustees, 1939-1941. Mem. ASME, 1901; 
Fellow ASME, 1938. Survived by wife, a son, 
Richard; « daughter, Dorothy; and four grand 
children 


Liewellyn V. Ludy (1875-1952) 


Lieweiiyn V. Lupy, professor emeritus of ex 
oo a engineering, Purdue University, died 
ov. 8, 1952. Born, Mill Grove, Ind., Jan. 26 
1875. Parents, George W. and Martha Letitia 
Ludy. Education, BS(ME), Purdue University 
ME, 1896 Married Ruth Henderson Miller 


1929. Author of “The Steam Engine,”’ “Valve 
Gears," “Locomotive Boilers and Engines 
“The Steam and Gas Engines Indicator,’ and 
“The Air Brake’’; Mechanical Laboratory Notes 
Mem. ASME, 1905. Survived by wife 


Daniel Salyer McLaughlin (1921 1952?) 
Daniet S. McLAvGHLIN, whose death was re 
cently reported to the Society, was a lieutenant 
USAF. Born, Dayton, Ohio, Dec. 9, 1921. Kdu 
cation, BS(ME), Purdue University, 1948 Jun 
ASME, 1948. 


Joseph DeLee McManus (1895 1952) 

Joserun D. McManus, chief engineer and vice 
president, Walworth Co., New York, N. Y., died 
Dec. 12, 1952, in St. Louis, Mo., while on a busi 
ness trip. Born, Marlborough, Mass., June 24 
1805 Parents, Joseph B. and Catherine A 
McManus. Education, BS, Massachusetts Insti 
tute of Technology, 1917. Married Cecilia Dal 
ton, 1926 Assoe-Mem ASME, (928; Mem 
ASME 1035 Survived by wife, a danghter 





Keep Your ASME Records Up to Date 


oye Secretary's office in New York 
depends on a master membership file to 
maintain contact with individual members 
This file is referred to dozens of times every 
day as a source of information important to 
the Society and to the members involved 
All other Society records and files are kept up 
to date by incorporating in them changes 
made in the master file 

From the master file are made the lists of 
members registered in the Professional Divi 
Many 
notices of meetings, and other materials of 
specific interest to persons registered in these 
such in 


stons Divisions issue newsletters, 


Divisions. If you wish to receive 
formation you should be registered in the 
no more than three 


Your membership card bears 


Divisions in which you 


are interested 


key letters address which 
indicate the 
registered. Consult reverse side of card for 
the meaning of the letters. If you wish to 
change the Divisions in which you are regis 
tered, please notify the Secretary's office 

It is importanc to you and to the Society to 
be sure that latest mailing address, 
business connection, and Professional Divisions 
Please check whether 


your 


Opposite 


Divisions in which you are 


your 


enrollment are correct 
you wish mail sent to home or office address 

For your convenience a form for reporting 
your address, business connection, and Pro- 
fessional Divisions enrollment ts printed on 
this page. Please use it to keep the master 
file up to date 

Four weeks are required to complete master- 
file changes 


ASME Master-File Information 


Not for use of student members 


Please print 


Name 


Home 
address 


Name of 
employer 


Address ot 
employer 


Product or 
service of company 


Title of position held 


Nature of work done 


Check 
mailing 
address 


Please register me in three Professional Divisions as follows 


1 am a subscriber to (please check 


Transactions [(] Journal of Applied Mechanics. .|_} 


Processing of address change requires four weeks 


Applied Mechanics Reviews. .(_] 
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Marilyn P a brother, Kilmer J and a sister, 


Mary ¢ 
1897 1953) 


Hartford Steam 
Los Angeles 


Rolla Leonard Miller 


Rotra Lo MILLer, inspector 
Boiler Inspection and Insurance Co 
Calif, died Jan. 2, 1953 Born, Cottonwood 
Falls, Kan., Jan. 22, 1897. Parents, William H 
and Hattie EK. Miller. Education, attended ele 
mentary and high schools Married Clydus A 
Wheat, 1919 Jun. ASME, 10937; Mem. ASME 
141) Survived by wife 


John Cope Pastor (1888 19527) 

Joun C. Pastor, owner of the Jacksonville, 
Fla., firm of John C. Pastor, died Dec. 7, 1952 
Born, Harrisburg, Pa, March 17, 1888 Educa 
tion, special student, University of Michigan 
1920 1924. Author of technical articles published 
in magazines covering the fields of heating, piping 
ind ventilation§ Mem. ASME, 1043 


Kendal! Bailey Rowell (1900 1952) 


B Rowe t, chief engineer 
Locomotive Co, died Dec. 12, 1952 
Waltham, Mass, March 12. 1900 
Henry K. and May L. (Mitchell) Rowell 
tion, Harvard College 1918 1920 
Engineering School, 1920-1923 
ASME, 1930; Mem. ASME, 1935 
wife, Pearl Larsen Rowell; a stepson, Dale A 
Schmidt; his mother, three brothers, Herbert 
David S., Edwin W.; and a sister, Louise 


American 
Born, 
Parents 
Kduca 
Harvard 
Assoc-Mem 
Survived by 


KENDAL 


Edward A. Uehling (1849 1952) 

EKowarp A. U®HLING, inventor and retired 
industrialist, died Dec. 21, 1952, at West Allis 
Wis His age was 103-—the oldest member of 
lhe American Seciety of Mechanical Engineers 
He was the founder and former president of the 
Uehling Instrument Company of Paterson, N. J 
manufactures of industrial recording instruments 
His inventions included a pig-iron casting ma 
chine, a pneumatic pyrometer, and a continuous 
recorder of the percentage of carbon dioxide in 
gas He was credited with having introduced his 
pig-iron casting machine in the principal Euro 
pean countries. He started the company bearing 
his name in 1896 and was its president until his 
retirement in 1919. He was the author of “Heat 
Analysis,"" a book, and of many papers in 
technical publications Born, Richwood, Wis 
Tun@ gp, 1849 Parents, Frederick and Anna 
Margareth (Krug) Uehling Education, attended 
Northwestern University; ME, Stevens Institute 
of Technology, first class in mechanical engineer 
ing, 1877; hon. DE, 1921 Married Jeannette 
Mertz, 1881. Mem. ASME, 1883; Fellow ASME, 
1951. Survived by two sons, F. Frederick, Mem 
ASME, Passaic, N. J., president of the instrument 
company, Edward, West Allis, with whom he 
made his home; and three grandchildren 


Loss 


Jervis Bennett Webb (1890-1952) 


Jxervis B. Ween, president, Jervis B, Webb Co 
ind the Huron Forge and Machine Co., both of 
Detroit, Mich, died Dec. 21, 1952, in his home at 
Birmingham, Mich. Born, Battle Creek, Mich 
April 23, 1800. Parents, Elmer P. and Eudora E 
(Wattles) Webb. Education, BME, University 
of Michigan, 1912. Married Maurene Campbell, 
1914. Mem. ASME, 1927. He served the Society 
as chairman, Executive Committee, Materials 
Handling Division, for 4 years. He was a pioneer 
in the development of overhead conveyers for 
assembly-line production and held nine patents 
on such devices as trolleys, clamps, overhead load 
ing mechanisms, and an equalizing drive for con- 
veyers. He also was the author of several articles 
published in technical journals Survived by 
wife; two sons, Jervis C xeorge H.; and a 
daughter, Mrs. Joyce W. Clark 


Milford Gordon Welsh (1886-1952) 

Miucrorp G. WeisH, superintendent of distri 
bution, Newport News (Va.) Water Commission, 
died Dec. 8, 1952, while on a business trip to Rich 
mond Born, Owensboro, Ky., Dec. 25, 1886 
Parents, Milford G. and Ruth T. Welsh luca 
tion, BS( ME), Rose Polytechnic Institute, 1911 
Married Ruth Tressel, 1912. Mem. ASME, 1945 
Survived by wife and five children, Aileen, Den 
bigh, Va.; Mrs. E Bryant, Baltimore, Md.: 
lL. H. Welsh, Wilmington, N. C.; F. G. Welsh, 
Raleigh, N. C.; H. S. Welsh, Covington, Va 


Earl William Zimmerman (1884 1952) 

Eaxrt W. ZIMMERMAN, associate engineer, 
mechanical design section, U. S. Engineers Office, 
Syracuse, N. Y., died Dec. 15, 1952. Born, Fort 
Plain, N. Y., Oct. 14, 1884. Parents, Thomas R 
and Ada C. (Lipe) Zimmerman. Education, ME, 
Cornell University, 1907. Married Hazel C 
Farmer, 1909 (died 1941); children, William F., 
Jane Z. Rogers (died 1951). Married 2nd, Maud 
Fairbanks Byam, 1942. Mem. ASME, 1926. He 
held a patent on retarding rolls for gravity con 
veyers. Survived by wife; a son, William F.; 
two grandchildren, and three sisters. 
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— Where can you use 
this simple 
fastener ? 


a 


No threading, peening or precision 
drilling with ROLLPIN 


Rollpin is driven into holes 
drilled to normal production- 
line tolerances. 


Rollpin is the slotted tubular steel pin with chamfered ends that is 
cutting production and maintenance costs in every class of industry. 

This modern fastener drives easily into standard holes, com- 
pressing as driven. Its spring action locks it in place—regardless of 
impact loading, stress reversals or severe vibration. Rollpin is 


PENS eee readily removable and can be re-used in the same hole. 


If you use locating dowels, hinge pins, rivets, set screws—or 
straight, knurled, tapered or cotter type pins—Rollpin can cut 


your costs. Mail our coupon for design information. 


. is vibration-proof. 


Elastic Stop Nut Corporation of America 
Dept. R16-311, 2330 Vauxhall Road, Union, N. J. 


© * Please send me the following free fastening information: 


~. 
Nod 
= [) Rollpin bulletin Here is a drawing of our 
a hinge pin product. What fastener 
ae Elastic Stop Nut bulletin would you suggest? 


Name - — Title 
Firm 
Street 


City 
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for dependable economy 


cast steel in high pressure 


—higher temperature services 


Mounting pressures and temperatures — in design extend their service life, assure long, trouble- 
in power generation and industrial processing call for free performance. Efficiency and low maintenance 
Cast Steel Valves. For this increasing need, Jenkins records measure up to the high standards established 
offers a wide selection of patterns that have met the for all valves developed by Jenkins Valve specialists. 
test of the toughest services throughout industry. The new Cast Steel Valve catalog gives complete 

In these valves, Jenkins provides a wide margin of information. Write for your copy today. Jenkins 
strength and safety beyond ratings. Special refinements _Bros., 100 Park Ave., New York 17. 





eee cy ae ee ee ee ee 


JENKINS BROS., 100 Park Ave., New York 17 
Please send catalog of Cast Steel Valves. 


Get this NEW 
Cast Steel Valve Catalog) 


Describes Globes, Angles, Gotes, and Checks with detailed pressure 
ratings, dimensions, and other technical data covering all patterns of Cost 
Stee! Valves now available from Jenkins. Send the coupon for your copy. 
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Keep Informed 





manvfacturer and 


New Equipment Easiness Notes Latest Clalagt 


Available literature or information may be secured by writing direct to the 
mentioning MECHANICAL 


ANNOUNCEMENTS OBTAINED MOSTLY FROM ADVERTISERS IN 
MECHANICAL ENGINEERING AND ASME MECHANICAL CATALOG 











All-Purpose Mechanical Seal 

A new all-purpose mechanical seal has 
been announced by the Crane Packing Co. 
Known as the ‘John Crane” Type 19, the 
seal is said to provide life-time performance 
in small pumps, hot water circulators, and 
many other rotary shaft applications. 
Special beveled cones made of Teflon (Du 
Pont trademark for tetrafluoroethylene 
resin) are utilized as the flexible member. 
This adapts the seal for services involving 

water, oil, corrosives, or acids; tempera 
tures from —100 to +450 F; ; vacuums and 
pressures to 200 psi; and high shaft speeds. 





Being a package unit, the “John Crane” 
Type 19 Seal provides quick and easy in 
stallation for production assembly and re 
placement service. It is presently avail 
able in sizes to fit shaft diameters of '/,, 
3/4, "/o, 5/g and 3/, in. The metallurgy of 
the seal, bronze, stainless steel, etc., can be 
specified to meet service fe quirements or 
operating conditions. For further informa 
tion and engineering data, write to Dept. 
M-16, Crane Packing Co., 1800 Cuyler Ave., 
Chicago 13, Ill. 


Check Valve 


The Waterman Engineering Co. has de 
veloped a new check valve for use in oil, air, 
and water with working pressures to 3000 psi. 
The body is of one-piece aluminum construc 
tion, with a nylon poppet. The valve is 
available in 3/s, '/2, °/;, and | in. pipe sizes. 

Advantages claimed for the improved 
construction are lighter weight, leakproof 
service, and misimum pressure loss at rated 
flow for a given line size. An illustrated 
circular is available from the Waterman 
Engineering Co., 725 Custer Ave., Evanston, 


Hl. 
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Drawing-Ink Fountain Pen 


A drawing-ink fountain pen with 58 inter 
changeable nibs is now being offered in this 
country by John Henschel & Co., Inc., 
through drawing supply stores. The pen, 
called the Pelican Graphos, is manufactured 
in Europe by Giinther Wagner. It is light, 
balanced, and will draw a uniform line from 
hairline thickness to 4/, in. 

The Graphos will produce well-covered, 
sharp edged characters suitable for reproduc 
tion, and is ideal for technical drawing, 
sketching, stenciling, and lettering. As well 
as the choice of nibs, it offers the advantage 
of an ink fountain, reducing filling time below 
that of ordinary drawing pens. 

Illustrated booklets may be obtained by 
writing to the distributor, John Henschel & 
Co., Inc., 105 E. 29th St., New York 16, N.Y. 


Centrifugal Line Purifier 


An improved line-type Hi-eF Purifier with 
increased efficiency and simpler design has 
been offered for use in cleaning steam, air, 
gas, and vapor lines. The purifier uses no 
moving parts or baffle plates, but is designed 
with a stationary centrifugal separating 
element. 

This centrifugal element gives a rotational 
movement to the entrainment-laden air. 
The motion throws all solids and water out 
ward to the walls of the purifier, where they 
are collected and drained. Increased veloc 
ity through the unit improves the efficiency. 
No appreciable drop in pressure is caused by 
the separation. 

Some applications of the unit are: to 
clean up steam from boilers to protect recip 
rocating engines, turbines, superheater 
tubes, and other equipment; to remove mois 
ture, oil, etc., from gas lines between and 
after compressor stages; to protect steam 
ejectors, valves, and other expensive pipe 
line equipment; to remove entrainment in 
exhaust steam and vapor applications which 
attach surfaces when vented to the air; and 
to clean up exhaust steam tor further eco 
nomic use. 

The maker states this simplified but highly 
— design enables the Hi-eF Purifiers 

» be sold at a very favorable price. For 
inanel: a 2! In. pipe size purifier for 150 
psig costs only $155. This line-type puri 
fier is also made in all standard sizes up to 
24 in. for pressures up to 600 psig. Except 
for low-pressure types, all units are designed, 
built, and stamped to ASME Code for 
unfired pressure vessels. All units have 
forged steel flanges with borders of welded 
steel construction. The units are compact 
and quickly installed under ordinary condi- 
tions. Larger sizes and special designs are 
also made to specification. 

Further information is contained in Bulle 
tin 200, available from the Purifier Division, 
'". D. Anderson Co., 1935 West 96th St., 
Cleveland 2, Ohio. 


Photoelectric Counter 


has introduced a com 
photo 


Photoswitch, Inc., 
pletely packaged general-purpose 
electric counter, called Photoelectric Counter 
Set PIC. It consists of a photoelectric 
control, light source, and electric counter. 
The only equipment which is located at the 
point-of-count is the control and light 
source. One or more electric counters, 
containing the counter face and reset knob, 
may be placed at any location and wired to 
the control, making remote cointing possible. 


The control has a line cord with a male 
plug connection for any standard 115-v a-« 
outlet. The light source and electric 
counter have cables and plugs for plug-in 
connection to the control, which supplies 
their power. Counting speed of up to 600 
counts per min is claimed. The operating 
range is six feet between photoelectric con 
trol and light source, but special light sources 
are available for longer ranges. Further 
information 1s available in Bulletin PAS506, 
available from Photoswitch, Inc., Broad 
way, Cambridge 42, Mass. 


Gearmotor 


A new Lifeline single-reduction gearmotor 
(Type B) is available from the Westinghouse 
Electric. Corp. This gearmotor meets the 
mounting limitation requirements peculiar to 
side-entry agitators and mixers, and is suit 
able for light-duty coupled-service applica 
tions such as fans and pumps. It is avail 
able in ratings from 1 to 30 hp, 780 to 420 
rpm, AGMA Classes I and I. 

By using reduction gears, gearmotors have 
the advantage of being able to deliver power 
at speeds comparable to slow speed motors 
while utilizing smaller and more efficient 
high-speed motors. For further information, 
write Westinghouse Electric Corp., P. O. 
Box 2099, Pittsburgh 30, Pa. 
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To assure instant\operation 


of jet assist engine 
under icing condit 


COURTESY LEAR INCORPORATED 


COURTESY CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


. 


cl 


fn | 


—— 


where other materials fail ! 


Auxiliary jet engines are fitted with aluminum air intake 
doors which close to reduce drag when not in use, and 
open when the engines are summoned for extra bursts of 
power at take off or in flight. 

These doors must always respond to the pilot’s instant 
command on the ground, at sub-zero altitudes or under 
icing conditions. 

This requirement was met by embedding heating elements 
in a piece of Silastic sandwiched between two sheets of 
aluminum that are shaped to form the door segments. The 
Silastic insulates the heating element; withstands surface 
temperatures up to 450°F, and conducts heat rapidly to 
the aluminum intake doors. 


These doors are opened and closed by means of an actuator 


*T. M. REG. U. S, PAT. OFF. 


Get the facts about Silastic 
from your fabricator or write direct @# 


Pe 
He 


Atlanta Chicago Cleveland Ballas Mew York Les Angeles Wasbiagtes, B.C. ® 
(ea Canada: Fibergias Canada Ltd, Terente England: Midland Silicenes Ltd., Londen 


and screw jack assembly. To prevent dirt and ice from fouling 
the screw jack, exposed sections are encased in a heat resistant 
Silastic bellows that retains its flexibility at temperatures 
down to —100°F. 


In designing this anti-icing assembly, Silastic proved to be 
the only material that remained resilient and serviceable 
after continuous vibration and repeated exposure to temper- 
atures ranging from —100°F to +-450°F. 


Such performance is typical of Silastic, the Dow Corning 
silicone rubber. When you need a material that will remain 
rubbery and retain its excellent dielectric properties after 
to above 
500°F, or after prolonged weathering or contact with a 
varizty of hot oils and chemicals, specify Silastic. 


long exposure to temperatures from below —70 


mail coupon today 
DOW CORNING CORPORATION, Dept. Q-3, Midland, Mich. 
Please send me: 
(C) Ust of Silastic Fabricaters 


(C) Silastic Facts 100 (CD “What's A Silicone?” 
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Company 
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Flexible Coupling 


A new modification of the Lovejoy Type C 
Coupling can figuratively be described as one 
which “‘crawls into the flywheel.”” It is a 
standard Type C Couplirg with one hub cut 
off. Three or more holes are tappe -d in the 
remaining flange, by which the coupling is 
fastened to the center of the flywheel. 





Thus by ‘‘crawling’’ into the flywheel it 
self, this modified coupling saves the space 
normally taken up by conventional hub- 
length and affords a cost saving over stand- 


ard flywheel couplings in the elimination of 


the flange. In all other respects, including 
collar, load cushions and inside sleeve, it is 
identical with the regular Type C Coupling. 
For complete information, including blue 
prints, write to the Lovejoy Flexible Cou- 
pling Co., 5032 W. Lake St., Chicago 44, III. 


Constant Support Hangers 


Constant support that is mathematically 
perfect for all positions of travel for high- 
temperature process and steam piping is sup 
plied by the new Model R Grinnell Constant 
support hangers. An exclusive feature of 
their design permits 10 per cent increase or 
decrease in their load by field adjustment of a 
single bolt, without impairing their con- 
stancy. 

This new design results in hangers which 
are smaller in size for the loads carried. 
Less head room is required and Model R 
Constant support hangers can be bolted 
directly to the building structure and the 
frames are drilled for either single or double 
rod suspension. Three regular frame sizes 
providing maximum travels of 4 in., 8 in., 
and 12 in. will take care of all loads from 48 
Ib to 9,304 Ib. Grinnell Model R Constant 
support hangers are non-resonant. With 
the use of anti-friction needle bearings, fric 
tion has been reduced to a minimum. The 
new design provides favorably small ratios 
between spring force and che supported load 
ranging from 1.15 to 1 minimum and 4 to 1 
maximum, thereby minimizing bearing stress 
and prolonging the life of the hanger. Each 
hanger is individually calibrated before 
— nt to support the exact load specified. 

A load scale is provided so that field ad 


justments of at least plus or minus 10 per 


cent may be made by turning the single ad 


justing bolt. Wherever the adjustment is 


set the Model R gives a load deflection curve 
that is a straight horizontal line. Further 
information available from the Grinnell 
Co., Inc., 260 West Exchange St., Providence 


ye SE 
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Air Weight Control Unit 


A new compensator, now standard in the 
model 40 air weight controller for foundry 
cupolas, eliminates the effects of blower 
pulsations on control, according to an an- 
nouncement made by the Foxboro Co., 
Foxboro, Mass. Uniform combustion through 
control of air weight is now practical, even 
where positive displacement blowers are in- 
stalled on the blast lines. 

The function of the compensator in air 
weight control is to adjust the action of the 
controller, automatically correcting the rate 
of air flow for variations in atmospheric 
temperature and pressure. In the new unit a 
unique snubbing device also damps out the 
throbbing effect resulting from the use of 
certain types of blowers and permits the con- 
troller to respond only to true changes. 

With the measurement of flow corrected 
for temperature and pressure effects, the air 
weight controller positions a valve in the 
blast line to admit the desired weight of air to 
the cupola. The instrument provides ac 
curate, sensitive control, characteristic of its 
performance in more than 1400 existing in- 
stallations in foundries throughout the 
world. It is also widely used in a number of 
other operations, including smelting furnaces, 
chemical processes, glass melting, and the 
manufacture of rock wool. 


Metals Comparator 


Better quality control and reduced testing 
costs have resulted from the use of an elec 
tronic metals comparator at a large Cleve 
land, Ohio, automotive manufacturing plant. 

The metals comparator, a General Electric 
product designed to detect and indicate 
variations in hardness of metals by measuring 
differences in magnetic characteristics, is 
used to test universal trunnion yoke bear- 
ings. 

The bearings, used in truck universals, 
are small cylindrical steel objects in which 
needle bearings are enclosed. In order to 
withstand wear, the inside surfaces must be 
carburized and specially heat-treated. 

After the heat-treating, the automobile 
company runs a 100% inspection on the bear 
ings to assure their being up to uniform 
standard. This is done, the firm's engineers 
said, to eliminate bearings that have not 
been properly hardened due to mechanical 
irregularities and human error. 

Where previously it took three employees 
working full time to keep the test line moving 
at the rate of 1000 bearings an_ hour, 
now—with the metals comparator—one 
girl is able to do the job working part time. 

The G-E comparator includes an electronic 
unit mounted in a steel cabinet and a test 
coil set into a work bench. The dial on the 
electronic unit is set from a known sample, 
and then, as each untested bearing comes down 
the line, it is inserted into the coil, The dial 
indicates whether or not the part meets 
specifications. 

According to the engineers, use of the 
metals comparator has reduced testing costs 
by enabling employees to be transferred to 
more productive jobs in the plant. In addi- 
tion, they said, it checks the bearings more 
efficiently than any method previously tried 
by the company. 

The electronic unit of the comparator 
includes a balancing network, an oscillator, 
and an indicator. The equipment operates 
from single-phase, 60-cycle, 110-volt com- 
mercial supply. 























MANUAL 
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originators of 
“Die-less 


Deplicating” 






This instructive 
and authorita- 
tive booklet will 
quickly prove it- 
self indispen- 
sable wherever 
bending is done 
or is needed. 
brings you a ver- 
itable gold mine 
of tested au- 
thentic bending 
methods applis- 
able to any ro- 
tary type bender. 
The proper bend- 
ing technique 
may frequently 
offer a new ap- 
proach to an old 
problem by sim- 
plifying product 
design and cut- 
ting production 
costs, 

The exact methods of producing various 
types of bends in a wide range of ma- 
terials are illustrated, step by step, with 
over 90 diagrams and charts together 
with valuable tooling suggestions. 


You'll want a copy ..- 
Mail 


your 
request 
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Roots Blowers in Sewage Plant Equipped with Snubbers 


Sound Engineering 


by 
BURGESS-MANNING COMPANY 


... Wherever the flow of AIR, STEAM, and 
other GASES create N-O-I-S-E. 

Standard Snubber* designs are available, in- 
corporating Air Cleaning, Spark Arresting, 
Water Separation, Waste Heat Recovery, and 
Surge Control Features. 

You can depend upon Burgess-Manning 
Engineers for a quality product ... and 
SOUND ENGINEERING counsel to solve 


“Typical your noise problems. 
Snubber 


BURGESS-MANNING COMPANY 


749-Y East Park Avenue, LIBERTYVILLE, ILLINOIS 
Chicago Dallas 
44 - Marcn, 1953 
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Purge Rotameter 


A new Purge Rotameter has been an 
nounced by Schutte and Koerting Co. This 
Rotameter is designed for use where small, 
low-cost flow meters are needed to indicate 
and manually control small flows of fl ids with 
good reproducibility but moderate actual 
measuring acc: racy. 


Typical applications include the indication 
of: flow of supply air in bubbler type liquid 
level measuring installations; flow of purge 
fluid, generally water or air, in the pipelines 
connecting orifices, venturi tubes, or nozzles 
to differential head flow meters; flow of 
transparent purge fluid to sight-glass indica 
tors of Rotameters measuring the flow of 
opaque fluids; flow of purge fluid to indicator 
extensions of indicating Rotameters or to ex 
tension wells of Rotameters with electric or 
pneumatic transmitters where the process 
fluid carries slurries, tends to settle out crys- 
tals, or may form surface coatings; flow of 
sample fluid to measuring installations for 
continuous chemical analysis of fluids. 

SK Purge Rotameters are small-size vari- 
able-area type flow meters for low flow 
ranges. The rate of flow of the fluid passing 
through the meter is indicated by the posi 
tion of a ball float moving in the tapered 
glass meter tube vertically installed in the 
meter. The rate of flow is read in reference 
to the center of the ball float on a scale 
mounted alongside of the meter tube. 

A back-flow check valve positively pre 
vents back flow of process fluid into the 
purged apparatus if the pressure of the proc 
ess fluid should exceed that of the purge 
fluid or if the meter tube is removed from the 
meter body. A flow control valve gives 
control of fluid flow through the meter over 
the entire flow range of the meter at differ 
ential pressures between 1 to 100 psi across 
the control valve. A rigid one-piece meter 
body protects the glass meter tube. The 
form and appearance of the meter makes it 
particularly suitable for mounting on in 
strument panels and in larger instrument 
Cases. 

SK Purge Rotameters must be installed in 
a vertical position. 

Complete details on construction, rotor 
types, ee ranges, pressure drops, and maxi- 
mum operating pressures and temperatures 
can be obtained upon request to Schutte and 
Koerting Co., Dept. M-C, Cornwells Heights, 
Pucks County, Pa. 
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High-Temperature Oil 


\ new lubricant for use at temperat: res of 
51) F and over, Hi-Temp Oil 303, which is 
light enough to be fogged easily in automatic 
lubricators yet provides high load-carrying 
protection, has been announced by FE. F. 
Houghton & Co., Philadelphia, Pa. 

Chis recently developed “‘hot-spot”’ | 
cant combines molybdenum disulfide with a 
synthetic base and a pure, low-carbon-content 
petroleum oi]. Exceptional lubricity, high 
resistance to heat breakdown, high stability, 
and reduced carbon build-up on bearings ex 
levated temperatures are claimed 


lbri 


posed to « 
tor the lubricant 

Further information on this product and 
others in Houghton’s Hi-Temp Oil sezies 1s 
contained in the recently revised ‘‘Hi-Temp 
Oils” leaflet, available from FE. F. Houghton 
& Co., 303 W. Lehigh Avenue, Philadelphia 


33, Pa. 


Miniature Thermostat 


\ miniature Thermoswitch, available in 
both rectangular and cylindrical models 
tor design convenience, has been announced 
by Fenwal Inc., Ashland, Mass. Depending 
on the thermal and electrical characteristics 
ot the particular system, temperature control 
to within | F is attainable, since the inherent 
thermostat sensitivity is actually less than | 
F. Either mode! may be set at any tempera 
ture in the range from 0 F to 200 F by turn 


ing an adjusting screw 


\ high resistance to vibration permits the 
miniature units to maintain accurate con 
trol under vibration ccnditions of 5 G's 
at 50 to 500 cycles per sec. Both the rec 
tangular and cylindrical models are rated at 
2.5 amp at 115 v ac or 2 amp at 28 wv de. 

The electrical contacts of both models 
open when rising temperature reaches the 

‘t point. The body dimensions of the rec 
tangular thermostat on the left in the photo 
are 9/g &K 9/4 & "/yo in. The cylindrical 
model in the center has a body diameter of 

, in, and is ''/,o in. thick. Various types 
of mountings are available for both models 


Chain Breaking Tool 


The Boston Gear Works, Quincy, Mass., 
announces a new Chain Breaking Tool, 
CBT60. This tool will disconnect any pitch 
roller chain manufactured according to the 
specifications of the American Chain Manu 
tacturers Association from '/, 1n. pitch up to 
and including */, in. pitch. The jaws are of 
pearlitic malleable iron, heat treated. The 
pressing tip is of case-hardened tool steel and 
all other vital parts are heat-treated. The 
Boston Gear Chain Breaking Tool is 5'/s in. 
in length. 

The roller link of the chain to be discon 
nec ted 1S Inserte d between the jaws ot the tool 
The adjustable lever is turned, forcing the 
pressing tip to push the pin through the pin 
link plate. The process is repeated on the 
pin at the other end of the same pin link 
plate, and the chain is then disconnected. 
For additional information, write the Boston 
Gear Works, 14 Hayward St., Quincy 71, 
Mass. 
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Boiler Level Indicator 


A successful plant safety program utilizes 
every available means to prevent accidents 
to personnel and equipment. A major safe 
guard is modern instrumentation, such as the 
safe and simple liquid level indicator which 
eliminates a common hazard in the boiler 
room, 

4 12-in. dial indicator, operating on the 
differential pressure principle, now made by 
the Foxboro Co., Foxboro, Mass., can be 
mounted on a panel or pipe standard, bring- 


ing the dial to convenient eye level and 
enabling the operator to be constantly in 
formed of water-level conditions. Large 
white numerals and micrometer pointer 
against a dull black dial provide accurate 
reading even at a distance or in dim light. 
Readability is unaffected by scale or boiler 
compound, 

The boiler water-level indicator is available 
in various standard ranges from 0-20 to 0-200 
in. of water. The forged-steel body has a 
rated working pressure of 2000 psi; parts are 
tactory-tested for safety at 4000 psi. 





...MEN AT WORK! 


Beneath the surface of this undisturbed 
street in Washington, D. C. men are 
at work .. . reconditioning water 
pipelines with the Centriline process. 
Above ground, traffic flows smoothly 
. . unobstructed by the usual 

men, machinery and excavations. 
Because the Centriline process 
centrifugally applies cement-mortar 
lining to pipes in place, excavation 
time, overall costs and interruption to 


street traffic are kept at an absolute 
minimum. Couple these advantages 
with the fact that Centrilining 
permanently prevents corrosion and 
tuberculation, increases carrying 
capacity, reduces pumping costs, gives 
new pipe service at a fraction of the 
cost of new pipes, and you have the 
reason why more and more city 
engineers and officials are specifying 
Centriline for their pipeline projects, 


CEMENT-MCRTAR LININGS FOR PIPES IN POSITION 


2,298,686 FEET 


OF EXPERIENCE 
® 


CENTRILINE CORPORATION 


A subsidiary of Raymond Concrete Pile Company 
140 CEDAR STREET, NEW YORK 6, N. Y. 


Branch Offices in Principal Cities of United States and Latin America 
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WHEREVER PIPING MUST MOVE 


—a a 4 ARCO flexible joint ! 


\ \ 
(| —BARCO 
BALL JOINTS 


. joint does the work of two or more!”— because it moves in 
f any direction. Standard the world over where low cost, leakproof 
movable joints are needed in piping handling steam, air, water, oil, 
gos, or chemicals. Many models available. Up to 40° side flexibility 
plus 360° swivel action. Also used to facilitate quick connection of 
piping, overcome misalignment. Pressures to 7,500 psi; temperatures 
to 1,000°F. 15 different sizes, 4" to 12”. Ask for Catalog No. 215. 






wr” 


— also swivel motion 


—BARCO 


' SWIVEL JOINTS 


Self-aligning! Exclusive side flexibility (up to 10°) speeds up and 
facilitates installation; prevents binding. Widely used for making 
compact, low torque swivel connections to reciprocating or rotating 
parts on platen presses, tire molds, die casting machines, oil burners. 
Easy to position piping accurately—no sagging, flopping lines. Leok- 
proof, safe—pressure or vacuum. Ratings as high as 600 F., 3,000 
psi (hydraulic). Sizes, %” to 2”; angle or straight. Catalog No. 265. 





—also limited angular motion 


~BARCO 
REVOLVING JOINTS 


Superior design insures trouble-free performance, minimum roll 
drag, and up to 50% power savings. Inherent low torque is little 
affected by increasing pressure, speed, or temperature. Parts are 
easily accessible. Light running action minimizes wear, permits 
free-floating installations. No adjusting necessary—long, leakproof 
service. Ratings to 250 psi (steam); 450°F. Single flow or syphon 
styles. Sizes 2" to 2” and special to 5”. Wide choice of models. 
For detailed information, ask for Catalog No. 300. 





—-BARCO 
SWING JOINTS 


Barco’s new line of ball bearing Swing Joints is complete with sizes 
and styles to meet every requirement on loading racks, fueling 
assemblies, and chemical applications. “O” ring gives long life, 
leakproof seal. Full bearing surface, swiveling 360° in one plane 
(single swing) or in two planes (double swing), supports normal 
piping. Ball bearings can’t fall out. Built in steel for pressures 
to as high as 1500 psi (hydraulic); temperatures,— 40° to 225 F. 
1) styles: straight, angle, double angle, counter balance. Sizes 
2”, 2%", 3", 4". Catalog No. 400. 


BARCO Wanijfacturing Co 


521D Hough St., Barrington, ill. (A Chicago Suburb) 
In Canada: The Holden Co., Ltd. 


The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 
FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 
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Packaged Water Chiller 

A new “cold-generator”, designed to pro- 
vide a single-unit source of cold water for 
air-conditioning and refrigerating systems 
requiring 10 to 50 tons of cooling, was in- 
troduced by The Trane Co., La Crosse, 
Wis., at the 11th International Air Condi- 
tioning Exposition, held recently in Chicago. 
The self-contained unit, according to Tran« 
engineers, requires only simple water and 
electrical connections to install. Con 
pressor, condenser, liquid cooler, controls, 
motor, and accessories are combined in the 
factory-assembled and tested unit. 





The cold-generator will be made in 10 
sizes, with capacities from approximately 
10 to 50 tons of refrigeration. It can be 
used in both air-conditioning installations 
and industrial processes, It is suitable for 
offices, stores, hotels, shopping centers, 
hospitals, and apartment buildings. Here 
the varying demands for cooling of different 
spaces are met by the unit in systems which 
circulate chilled water in the summer and 
hot water or steam in the winter to the in- 
dividual room or zone air-conditioning units. 


Package Deaerating Heater 

A new development in deaerating heater~ 
for the smaller boiler plants is described in 
a bulletin which has been prepared by 
Graver Water Conditioning Co., manufac 
turers of equipment for all water condition 
ing processes. This development is a com 
pact ‘“‘package-type’” heater, completely 
equipped with all accessories including over 
flow level control, thermometers, relief 
valve, and vent valve. 

The heater is of the highly effective spray 
tray type, guaranteed to reduce oxygen in 
the heated water to 0.005 ml per liter, re 
gardless of fluctuations in the load or the 
amount of oxygen or other gases initially 
present in the feedwater. The vent con- 
denser is of the internal type for maximum 
compactness, and this condenser, together 
with the self-adjusting spray valves and the 
tray cubes are of corrosion-resistant stainless 
steel. These Graver Heaters are built in 
both vertical type with 2-min storage and 
horizontal type with 10-min storage, and in 
standard sizes for capacities up to 100,000 
lbs per hr. 

Copies of the bulletin describing these 
heaters in detail can be obtained by ad- 
dressing Dept. 21-0, Graver Water Condition- 
ing Co., 216 West 14th St., New York 11, 
N. Y., and asking for Bulletin WC-110. 
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Unloaders 

To unload from ships the basic raw mater- 
ials for production of steel at United States 
Steel Company's new Fairless Works near 
Morrisville, Pa. Dravo Corporation's En- 
gineering Works Div. is building two specially 
designed unloading structures. 

Each unloader is identical in size and can 
be used to unload either iron ore or coal from 
vessels docked in a slip off the Delaware 
River. The structural steel unloaders move 
on rails alongside the slip. Erection of the 
structures is being done by American Bridge 
Division of U.S. Steel Co. 

The unloaders each are equipped to handle 
three sizes of buckets for digging material 
from the holds of vessels. One bucket is a 
standard 15-net-ton capacity unit for ore; 
the second is an auxiliary 7'/2-ton ore bucket, 
and the third is a 10-ton coal bucket. The 
jaws of the largest bucket are 25 ft wide. 

BLAST FURNACES 


Stacken Ont STORAGE 


Ont comvevor i eaave 
+ 9 ¥™son ens 


4, 
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Built within the framework of the tower 
are tour receiving hoppers. Two of them, 
of 101 tons capacity each, are for loading 
ore into rail cars. The other two feed to 
conveyer belts, one for coal and the other for 
ore, 

The main tower supports a boom, or apron, 
that extends over the water 109 ft and carries 
the bucket trolley and operator’s cab. The 
boom is 69 ft above the yard level. 
It extends out from the back of the tower 93 
ft so that ore may be unloaded and moved 
to within the operating range of a stockpiling 
ore bridge behind the unloader. 

7 he tower rides on tour electrically driv en 
eight-wheel trucks, one on each corner. 
Dravo automatic, magnetic rail clamps are 
installed to hold the tower stationary in 
high winds by gripping the rails. 

Total capacity of the lectric motors that 
open, close, and lift the buckets, power the 
tower trucks, rail clamps, trolley, hopper 
gates, turntable, and boom, is 968'/; “ 

To provide clearance for superstructures 
of ships, the trolley boom is hinged so it can 
be litted upwards to an almost vertical posi- 
tion trom its normal location at right angle 
to the tower. 


Welded Aluminum Slinger Rings 


The Torrington Mtg. Co. reports that their 
impeller division has begun production of 
welded aluminum ‘“‘slinger rings’ which 
adapt all popular sizes of assembled ‘‘Airis 
tocrat’’ fan blades to use as condenser fans 
for room air conditioners. 

Dudley B. Robinson of the Torrington, 
Conn., firm, states that the company’s 
method of rolling a ring from an aluminum 
strip permits a wide variety of welded ring 
diameters and eliminates costly tooling for 
various sizes. While the rings and aluminum 
tabs with which they are riveted to the fan 
blades can be made for any diameter above 
10 inches, the rings usually are used with 
Torrington’s 10-, 11-, and 12-inch fans 
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NCW! REEVES 


Flexi-Speed Drive 


Mounts in any position . . . drives in any direction 
. ++ gives any speed within 8:1 range. Low Price! 


A TURN OF THE 
HANDWHEEL HERE... 


New REEVES Flexi-Speed Drive is the most ver- 
satile variable speed drive on the market today. 
Drives in any direction. Mounts in any position 
—above, below or beside the driven machine— 
practically without limitation. Speed control 
handwheel and driven shaft may be located any- 
where around the motor shaft. Six different length 
belts offer a wide choice of shaft center distances. 

For all these reasons, REEVES Flexi-Speed 
Drive is the easiest, most practical, and economi- 
cal way of converting any constant speed motor 
to an infinitely variable speed drive with 8:1 
speed range. May be used with any standard 
ball bearing, foot-mounted motor of 42, % or 
1 hp. Identical in working principle to the time- 
tested REEVES Motodrive, the Flexi-Speed Drive 
consists of constant speed disc assembly, variable 
speed disc assembly, double-cog belt and versatile 
shifting mechanism. 

REEVES Flexi-Speed Drive is ideal for driving 
to standard gear reducers for parallel drive, on 
worm gear reducer for inexpensive right angle 
drive. Its versatility assures maximum production 
with the greatest efficiency and economy in your 
machines. Write today for complete details. 
Specify Dept. ME90-V-532. 

REEVES PULLEY COMPANY, COLUMBUS, INDIANA 


SPEED CONTROL 


GIVES ANY DESIRED 
OUTPUT SPEED HERE 


Some of the 
mounting positions 


Handwheel control 
may be located anywhere 


360° around 


motor shaft— 


Belt may drive 
in any direction 
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Spark-Fired Gas Engines 
Production of a highly efficient series of 
four-cycle spark-fired gas engines is an- 
nounced by Nordberg Mtg. Co., Milwaukee 1, 
Wis. The engines are known as Types FSE-9 
and FSE-13, and are built with 9-in. and 
13-in. bore sizes respectively in nonsuper- 
charged, supercharged, intercooled-super- 
charged and Supairthermal types cov ering a 
FAULTY TEMPERATURE CONTROL range of 265 to 4260 hp. 
Both engines burn natural gas, butane, 
propane, manufactured gas, and sewage gas. 


' F [; K LF Other gases of lower Btu content can also 

i § be used, but at reduced ratings. These 

with... engines have the same basic heavy-duty 

TEMPERATURE REGULATORS x construction features of Nordberg four-cycle 

diesel engines and where gas is availabe on 

If you're in a feverish sweat because of a tough temperature the seasonable basis, the spark-fired gas 

regulating probl lem, ou can set your oaled at ease by standard- engines have the additional advantage of 

oan oa — ley, Recker seguanse oe tpabernes tom: being convertible to 100 per cent fuel oil or 
perature control is need 4. You get extreme sensitivity and ‘ Duatuel operation. : 

selection of temperature ranges from--40°to 340° F. No f Thermal efficiency ranges in excess of 41 per 

decrease ia poy -TS ‘gt - - _Asnanemeng ’ cent with the Supairthermal engine to 38 

Type AA regulator, interchangeable with per cent with the non supercharged engine. 

their pr e c " This high efficiency in all Nordberg gas-engine 

— hy cata foe simplified ‘mainte. 1 : types is the direct result of expansion ratios 

jag operatin temperature ange desired. Ui up to 12'/2 to 1 and controlled air-fuel ratios 

Check with Keckley today! by variable inlet-valve timing. The correct 

air-fuel mixture is maintained by the precise 


SEND FOR YOUR COPY veg 7 a timing of the inlet valve. In all Nordberg 


OF CATALOG NO. 53D gas engines, the compression ratio can be 
x selected to any desired value independent of 


A the expansion ratio. 
'@) - K t . 4 L c Y * '@) M p A N Y The Nordberg gas engine can be operated 
. . without pre-ignition or detonation with a 
mixture having a small percentage of excess 
400 W MADISON STREET CHICAGO 6, ILLINOIS air. Two ignition systems have been em- 
ployed on these engines. On the FSE-9 
engines, a low-voltage impulse-type magneto 
with distributor, external coils, high-com- 
yression shielded spark plugs and low- and 
Ghamsinn cables are used. One spark 
plug is used in each cylinder. The ignition 
y n bi system used on the FSE-13 engines consists 
oug gear pro ems of an impulse generator, selenium rectifier 
which generates electrical impulses similar 
to a half-cycle of a conventional a-c wave, 
transformer coil, and spark plug resistors. 


More and more gear users rely on The ie Two spark plugs are used in each cylinder 
weree and are mounted in water-cooled holders. 


Cincinnati Gear Company for their special Miter Gears Nordberg FSE.9 and. FSE-13 spark. 
gear needs, because they've found that we ‘ ee fired gas engines are well-suited for pipeline 
have the “know-how” to produce the right gears ending Seas pumping service, oil refining and production, 


for their toughest requirements every time! And this industrial and municipal power plants, public 
a od | spur utilities, sewage plants, oil-well drilling rigs, 
know-how" is backed up by the most modern pro- | 4 ete. Several 13-in.-bore six- and eight- 
duction equipment, complete heat treating facilities, WwoRM cylinder engines are now on order for pipe- 
one of the largest shave cutter stocks, electronic in- [  iwremwat Hine pumping service. 
spection when required . . . everything our expert | spenas coves Aircraft Motor 
craftsmen need to produce top-quality custom gears ~~ . To meet the increasing deme a ee 
: : | WELICA orsepower aircraft motors, the ircraft 
consistently, economically. ; E Diviston of U. S. Electrical Motors Inc. has 
Filling different, unusual custom gear orders is an _ HERRINGBONE added to its already anes line of aircraft 
motors a 400-cycle, 3-phase a-c motor rated 
every-day occurrence for us. Whatever your custom ~ ‘*CONIFLEX BEVEL for 16 hp intermittent duty. Weighing only 
gear requirements may be, we can fill them to your | SPLINE SHAFT 28 Ib, this motor offers internal gearing for 
complete satisfaction. Write, wire, or call today for — itiplied tanque at low epends. The wide 
. : range of gear ratios in U. S. Aircraft Syncro- 
full information, *Reg. U.S. Pat. Off, gear Motors permits output shaft speeds from 
1500 to 5000 rpm. Designed to meet the re- 
quirements of Air Force specification 32590, 
this unit is designed for such rugged duty as 
hydraulic pumps, compressors and hoists. 
The Syncrogear offers many features in- 
cluding hardened and shaved gears, pyramidal] 
base, integral fan for self-ventilation, AN 
mounting pad, and internal spline take-off 
shaft. For further details, write to U. S. 
Electrical Motors Inc., Aircraft Division, 
Terminal Annex (Box 2058), Los Angeles 54, 
California. 


» 6 


Easily Adjustable 


Low Maintenance 











We thrive on 
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Centrifugal Pump Series 

A new series of single-stage, double-suction 
centrifugal pumps, designated as the Fig. 
3405 pumps, with several advances over 
previous designs, has been announced by 
Goulds Pumps, Inc., of Seneca Falls, N.Y. 

Standard features on all the Fig. 3405 
pumps include renewable stuffing-box bush- 
ings, sealed bearing housings, cowl-type 
glands suitable for use with quenching 
liquids, stainless steel impeller keys, Teflon 
water-seal rings, die formed stuffing-box 
packing, and corrosion-resistant gland Rates, 
The pump casings are horizontally split, 
and removal of the upper half permits in 
spection, maintenance, and removal of the 
entire rotating element without disturbing 
the suction and discharge piping, or pump 
and driver alignment. 

In the Fig. 3405 line there are three dif. 
ferent assemblies of shafts and rotating 
parts. Interchangeability of parts in each 
assembly makes it possible to provide 19 


different pump sizes in the three groups. 


In addition, a unique locking design of 
shaft sleeves makes it possible to change the 
direction of impeller rotation easily in the 
field without additional parts. Thus, 38 
different pump combinations are offered 
in the new series. 

The pumps can be supplied with electric 
motor, belt, or steam turbine drives, if de- 
sired. The impeller is of the double-suction 
type, providing hydraulic balance. It is 
cast in one piece of iron or bronze, depending 
on requirements. All exterior surfaces are 
machined, while all interior surfaces of water 
ways are hand finished. Packed-type stuf 
fing boxes are standard, but mechanical seals 
of either single or double types can be 
furnished on order. Motor drive bedplates 
are standardized, with all bedplates being 
jig-drilled and tapped to accommodate all 
motor frames within the scope of the bed- 
plate. 

Gland and seal assemblies meet the cur- 
rent strength require ments and specifications 
of the petroleum refining industry. Bearing 
housings are completely sealed to exclude 
moisture and dirt, making the Fig. 3405 
pumps suitable for outdoor installations. 
Water-cooled bearings can be supplied where 
required. 

The new Fig. 3405 Goulds pumps have 
capacities ranging from 200 gpm _ to 6,400 
gpm, with heads up to 260 ft. For addi 
tional information write Goulds Pumps, 
Inc., Dept. ME, Seneca Falls, ke oe re 
questing a copy of Bulletin 721.6. 


New Stacker 

The latest addition to the Powrworker 
line of Clark Industrial Trucks is the Teles 
copic Tilting Fork Stacker in four base 
capacities of 1500 Ib, 2000 Ib, 2500 Ib, and 
3000 Ib, all rated at 24-in. center line of 
load. 

Two star4 models are offered in each 
capacity int orating the Hi-Lo Stack 
feature. One an 83-in. overall height 
with 64 in. of frec «ft and 130 in. maximum 
lift. The other, especially designed for 
highway truck loading, has a 68-in. overall 
height with 49 in. free lift and a maximum 
lift of 100 in. Lifting speeds vary from 21 
to 14 ft per min depending upon load. 
Big truck performance is claimed for these 
compact, light-weight Powrworker trucks 
at minimum cost. For detailed information, 
write to the Clark Equipment Co., Powr- 
worker Dept., Buchanan, Mich. 
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MAKE THE DIFFERENCE 


HEAVY-DUTY STEEL BOILERS 


There is more put into Kewanee Boilers so 

their owners get more from them. There is more 
engineering, more experience, more steel and labor 
. . . the very things which insure longer life, 
unfailing operation and more heat or power from 
each fuel dollar. 

The choice of Kewanee for the Stevens Memorial Hospital... 
selected as the “Hospital of the Month" by Modern Hospital 
Magazine ... is in keeping with the trend of specifying Kewanee 
when dependable, economical heat or power is essential. And, 
it is significant that this building, erected with the finest materials 
and equipment throughout, was found in a U. S. Public Health 
Service study to have the lowest construction cost per bed of, the 
45 hospitals receiving federal aid during the period. P 
KEWANEE-ROSS CORPORATION 


Division of American Radiator & Standerd Senitory Corporation 


KEWANEE, ILLINOIS 
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EVERY | 
TYPE OF jee 
FOR FVERY a 
INDUSTRIAL 
PURPOS 


SINCE 1888... We have been 
making many types and sizes of 
gears for industry. During these 
passing years we have derived 
considerable experience, trained 
numerous personnel, and expand- 
ed our mechanical and plant facil- 
ities—and have remained under 
one continuous management. 
We are ready to ably serve you. 


CONTINUOUS-TOOTH 
HERRINGBONE GEAR 

” to 60” diameter, 16% DP 
to 1% DP and up to 20” face. 






SPUR GEARS 





From %”" to 150” diam- 
eter, 32 DP to % DP and 
up to 30” face. 


HELICAL GEARS 


From 1" to 72” diameter, 
24 DP to 1% DP and 
up to 20” face. 


BEVEL GEARS 
(Straight Tooth) 


From 1" to 60” diameter, 
24 DP to % DP. 


OE BED ee F ee e 
ESTABLISHED 
1888 










SPIRAL BEVEL GEARS 
From 1” to 30” diameter, 
24 DP to 1% DP. 


D. 0. JAMES GEAR MANUFACTURING CO. 
1140 W. Monroe Street, Chicago 7, Ill. 
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Honing Machine 


New features have been added to the 
Model 844 Microflat Microhoning machine 
by the Micromatic Hone Corp., Detroit 4, 
Mich. The machine, designed for precision 
finishing of optically flat surfaces up to 20 in. 
in diameter, now offers four different speeds 
in the head, simultaneous changing of spindle 
and wheel speeds, motorized wheel dresser 
mounted on machine, control of head oscilla- 
tion, and pneumatic lift-up of spindle. 


Spindle speed may be changed independent 
of wheel speed by insertion in the head of 
any one of four worm gears, ranging trom 
single to quadruple thread. Direction of 
spindle rotation is controlled by a clutch that 
has three positions, forward, neutral, and 
reverse. A knob at the lower right rear side 
of the machine permits changing the spindle 
and wheel speeds together. The abrasive 
wheel is geared to the same motor that drives 
the spindle, so that the speeds of both spindle 
and wheel can be proportionately changed at 
the same time by the one control. 

The head may be moved without disturb 
ing its previously set oscillating stroke to 
permit the permanently mounted motorized 
dresser to swing over the wheel in the dressing 
position. An air cylinder provides easy lift 
up of spindle and attached fixture. An ad 
justable stop on the quill housing permits 
repetition of height setting and adjustment 
for wheel wear when honing a number of 
identical parts. 


"Canned" Motors 


Motors being made by Westinghouse 
Electric Corp. for driving hot-water circulat 
ing pumps for a nuclear reactor are, literally, 
canned. The squirrel Cage rotor is contained 


in a shrink-fit jacket of steel. It turns with- 
in a stator that likewise is fully enclosed in 
stainless steel. In this type of a motor, the 


term “‘air gap’’ cannot be used as it is a 
combination of water and two layers of metal. 
Both the stator and the rotor are encased in 
stainless steel, and the space between is filled 
with flowing hot water--the same fluid that is 
being pumped through the reactor circuit. 
As with most of the components of the re- 
actor circuit, leakage must be small. Hence 
the motors cannot drive the pumps through 
seals. The rotor must be contained within 
the fluid circuit-—and obviously is contin- 
uously exposed to water that is hot both as to 
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temperature and radioactivity. To prove 
tightness, the stator enclosure is tested with 
the most sensitive leak detector obtainable. 
Ihe space to be occupied by the rotor is filled 
with helium under a high pressure and with 
the stator volume evacuated. The bearings 
also are inside the stator and are lubricated 
by water. 

The motors are built in several sizes, and 
the whole packaged unit-—motor and pump 
built integral with it--must pass the Navy 
test for high shock. One unit is presently 
undergoing shock tests and has to date sur 
vived five blows of relatively severe intensity 
without any visible or operational damage. 
A smaller unit has been running for 13,000 hr. 
continuously (1 '/s years) under conditions of 
full load, operating temperature, and pressure. 


Fast Boiler Conversion 

The Cleaver-Brooks Co., 326 East Keefe 
Ave., Milwaukee 12, Wis., has announced the 
development of a faster changeover from gas 
to oil, or vice versa, in its combination gas- 
and oil-fired boilers. By turning a selector 
switch on the control panel to either gas or 
oil and turning the fuel-supply valves, a 
complete changeover is effected in a time 
that the company estimates as 10 sec or less. 


This development is of interest to gas 
users in areas where local requirements de 
mand quick changeover. The Cleaver 
Brooks combination gas- and oil-fired burners 
now operate on gas with the oil burner in 
place, eliminating mechanical or electrical 
change tochange fuels. Further information 
can be obtained by writing the company. 


Infrared Ceramic Drying 


Faster, more uniform drying of green 
ceramic dinnerware has been accomplished 
by replacing an infrared lamp oven section 
of a convection oven with far-infrared elec 
tric radiant heaters, according to an an 
nouncement by the Edwin L. Wiegand Co. 
Mr. Robert Gould, president of Buffalo 
Pottery, Inc., Buffalo, N.Y., said that 
various methods of applying convected 
heat, as well as near-infrated, had been 
tried, but none was found that could heat 
the ware fast enough. 

The far-infrared radiant heaters provide 
intense heat for rapid, uniform preheating 
to release the ware from the mold, and thus 
prevent warping, distortion, and cracking. 
Once the critical period of shrinking the 
ware from the mold has passed, Mr. Gould 
added, the ware can safely proceed through 
the convection oven where “by-product” 
heat from firing kilns effects the major de 
hydration. 
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Pangborn CH Dust 
Collectors installed 
outside the Kingsbury 
shop collect dust from 
painting and finishing 
operations vie booths 
and hoods. 








Hoods exhaust dust from hand polishing and grinding booths to outside Collectors 


INISHING operations at Kingsbury 

Machine Tool Corporation pre- 
sented a 6-fold dust control problem to 
Pangborn engineers. Several priming, 
lacquering and spray painting opera- 
tions had to be protected from dust 
created in other finishing jobs such as 
snagging, grinding and smoothing. 

To control these dusts efficiently, 
Pangborn recommended booths, tables 
and exhaust hoods. Four main booths, 
four snagging tables, one snagging 
bench and a bench grinder hood con- 
trol the dust at the source. All these 
are exhausted to two CH Collectors 


located out-of-doors. 

Kingsbury reports the complete sys- 
tem “highly satisfactory’’—-with these 
added benefits: Heating costs have been 
lowered substantially through recircu- 
lation of the cleaned air. Costly dust 
damage to adjacent machinery and 
products has been prevented. And 
workers’ efficiency has increased due 
to cleaner working conditions. 

What are your Dust Problems? Find 
out what Pangborn can do to solve 
them. Write today for Bulletin 909A. 
Address: PANGBORN CORPORATION, 
2200 Pangborn Blvd., Hagerstown, Md. 


Look to Pangborn for the latest developments in 
Dust Control and Blast Cleaning equipment 


Pangborn DUST 





CONTROL 


STOPS THE DUST HOG from stealing profits 
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SHOCK AND VIBRATION INSTRUMENTATION 1952 $3.00 


A collection of seven papers dealing with applications of shock and vibration 
instruments for various services, and problems encountered in their design 


DESIGN DATA 2 VOLUMES 1944 
CONTENTS OF VOLUME 1, STRENGTH OF MATERIALS 


Stress and Deflection of Circular Plates. Stress Deflection of Rectangular 
Plates. Circular Beams Loaded and Normal to the Plane of Curvature. 
Therma! Stress. Torsional Stresses in Shafts having Grooves or Fillets. 
Factors of Stress Concentration Photoelastically Determined. Stresses in 
Pressure Vessels. Press- and Shrink-Fitted Assemblies. Working Stresses. 
Formulas for Calculating: (1) Loed, Deflection, and Stress in Helical Com- 
pression and Tension Springs, and (2) for the Design of Piping. 


$1.50 


CONTENTS OF VOLUME 2, MECHANICS $1.50 
Vibration Problems. Balancing of Rotating Apperatus. Hermonic Co- 
efficients of Engine Torque Curves. Shortening the Time of Applying Theo- 

retical Formulas to Solving the Common Design Problems of Uniform, Flet, and 
Circular Plates. Result of Calculation for the Deflections and Moments in 
Rectangular Plates with Hydrostatic Loading. Circular Beams Loaded Normal 

to the Plane of Curvature. Formulas for Calculating Loads, Rotation, and 
Deflections of Quarter Bends and Tangents of Pipes. 


MODERN REHEAT TURBINES AND BOILERS 1952 $2.00 


Aspects of reheating treated include design, progress and service experience, 

it and disadvent of the reheat cycle; normal start-up, quick 
start-up, | normal operation, “end shutdown of modern reheat boilers under 
normal or emergency conditions, and design factors relating to their perform- 
ance and operation, special features of operation of several new reheat boil- 
ers, conversion to centralize control of auxiliaries; reheat steam temperature 
control, turbine overspeed control as affected by reheat, and reheat de- 
velopment during the past twenty-five years. 


GAS TURBINE PLANT HEAT EXCHANGERS 1951 


Provides much needed basic heat transfer and flow friction design deta for 
compact heat exchanger surfaces. Included are descriptions of the 34 surfaces 
considered, test results, dimensions and «4 scale diagram for each surface, ex- 
amples of heat exchange performance calculations, ete 


PRINCIPLES OF OPTIMALIZING CONTROL SYSTEMS 
AND AN APPLICATION TO THE INTERNAL COMBUS- 
TION ENGINE 1951 $2.00 


CONTENTS: General Principles of Operating Systems. Methods of 
Realizing Optimum Performance. General Principles of Optimalizing Con- 
trol Systems. Sensitivity Signal Input Optimalizing Controllers. Continuous 
Test Signal Optimalizing Controllers. Output Sempling Optimalizing Con- 
trollers. Peak Holding Optimalizing Controllers. Recovery Time of Opti- 
malizing Control Systems. Output Hunting in Optimalizing Controllers with 
Operating Component Response Delays. Output Hunting Loss. An Ex- 
perimental Peak Holding Optimalizing Controller for a Reciprocating Internal 
Combustion Engine. Summary of the Test of the Experimental Controller 


RECOMMENDED PRACTICES FOR CLEANING TURBINE 
LUBRICATING SYSTEMS 1952 $1.00 


Makes available procedures with respect to the preparation of new turbine 
lubricating systems, the cleaning of lubricating systems after service, and the 
preparation of turbine oils. Recommendations are based on information 
furnished by turbine builders, operators, oi! suppliers, and consulting engi- 
neers 


SMALL PLANT MANAGEMENT 1950 


This practical Guide to know-how management is based on 4 study of small 
plant activities in different industries throughout the country. It thoroughly 
treats every significant management topic from the principles of scientific man- 
agement to financing, banking, accounting, legal requirements, taxes, labor 
relations, unions, plent planning, organizing, operating and control- 
ling, and obtaining best facilities, materials, productivity, and sales 





$3.00 


$6.00 


20% Discount to ASME Members 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29 West 39th St., New York 18, N. Y. 
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The far-infrared section of the oven con- 
sists of 18 Chromalox electric radiant heaters 
mounted at right angles above the conveyer 
so that uniform heat is applied to dishes 
that are placed on the belt at random. 
The heaters were bolted to angle iron and 
enclosed in sheet metal. Heat was zoned 
by providing each bank of nine heaters with 
separate, variable input controllers. Con- 
trol settings for each size of ware were 
logged for duplication of heat later. 

For more information about Chromalox 
electric radiant heaters and their application, 
write to Edwin L. Wiegand Co., 7646 Thomas 
Blivd., Pittsburgh 8, Pa. 





Differential Pressure Transmitter 


A new differential pressure primary ele- 
ment transmitter for use in automatic con- 
trol systems is announced by The Swart- 
wout Company, manufacturer of power plant 
equipment and process control systems. 

.nown as the Swartwout Type D2T 
Autronic Differential Pressure Transmitter, 
the unit is used in conjunction with their 
Autronic Control System and covers a dif- 
ferential pressure range of 0-20 in. to 0-200 
in. water at static pressures up to 1500 psig. 
Installed at the point of measurement, the 
unit transmits an electric signal which is 
directly proportional to the variable being 
measured. 

The manufacturer states that since the 
Avtronic Control System is all-electronic, 
eliminating electric motors, slide wires, and 
other contacting mechanisms, response is 
instantaneous. Furthermore, there are no 
air lines to leak, corrode, freeze, or cause 
other maintenance problems. 





Differential 


Autronic 
Transmitter has a corrosion-resis- 


The Type D2T 
Pressure 
tant stainless steel diaphragm. Minute 
movements of the diaphragm are transmitted 
through a friction-free amplifying linkage to 
the movable core of the differential trans- 
former which provides the 0.000 to 0.500- 
volt 60-cycle a-c signal output required for 
operation of other units in the Autronic 
Control System. 

A feature of the Type D2T Differential 
Pressure Transmitter is the unique anti 
thrust pressure seal which transmits motion 
of the sensing diaphragm to the signal- 
generating differential transformer, and acts 
as a seal against high static pressures. 

The unit incorporates a spring for zero 
adjustment, a linkage-ratio adjustment for 
coarse span, and an electrical adjustment 
for fine span which does not affect the zero 
adjustment. 

The unit is extremely compact, measuring 
only 13 in. long, 61% in. high, and 5*/, in. 
deep. Net weight is 26 lb. 

Full details on the Swartwout Type D2T 
Autronic Differential Pressure Transmitter 
are available on request to The Swartwout 
Co., 18511 Euclid Ave., Cleveland 12, Ohio. 
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High-Capacity Grizzly 


Production of the ‘Symons’ Vibrating 
Rod Grizzly, a new high-capacity unit de 
signed to scalp i in excess of 400 tons of mate 
rial an hour, is announced by Nordberg Mfg. 
Co., Milwaukee 1, Wis. 

The new grizzly, designated type K-RG, 
is engineered and built for heavy-duty serv 
ice in dry, wet, sticky, or gummy rock and 
ore. Extensive tests’ have substantiated 
the high capacity of the unit and several are 
now in successful operation in the field. 

Applicable for separations from 1/¢ in. 
upwards to about 4 in., the “Symons” 
Rod Grizzly is excellently ‘suited for service 
following most sizes of primary crushers and 
for use ahead of secondary crushers. It 
serves primarily as a single-cut scalping unit; 
however, it can accomplish a limited number 
of separations. A large-feed intake opening 
and ample clearance between the power unit 
and the screen deck permits an unobstructed 
flow of material up to 12 in. fred size. 





The “Symons” Rod Grizzly is built with 
a 50 in. wide by 8 ft long screening surface 
using '/s in., °/, in. or 3/, in. spring-steel 
rods in three bays. The rods, designed 
for long life, are held in place with a built-in 
screw clamping device. The rods are easily 
replaced through inspection and adjustment 
ports. 

The vibrator unit or power mechanism is 
basically the same type that has been used 
on other “Symons” vibrating screens. It is 
located at the discharge end of the grizzly. 
Motor and drive for the vibrator are in 
stalled outside the housing away from the 
dust. Drive is through a flexible coupling 
and the pulley runs true, eliminating undue 
wear on the belts. Positive vibration is 
achieved by an unbalanced weight. This 
assures an effective, vigorous vibration which 
will not dampen out with heavy loads and 
eliminates over-throw when starting or step 
ping. The vibrator unit has a wide range of 
amplitude which can be quickly adjusted to 
meet specific oper ating conditions. 

‘he “Symons” Vibrating Rod Grizzly, 
weighing 7,500 |b, is 62 in. high at the feed 
end and 56 in. at the discharge end. It is 
12 ft. long and has a width of 68!9 in. The 
unit is furnished complete with V-belt drive 
and mounts for the 10-hp moter. 


Electrode Holder 


A 400-amp insulated electrode-holder, the 
Cooltong, has been announced by The 
Lincoln Electric Co., Cleveland, Ohio. The 
Cooltong holder has several patented fea 
tures which field tests have proved to give 
longer service life and cooler operation than 
is normal with holders of similar capacity. 
It is claimed that in one test made with the 
holder it remained cool enough to weld with 
bare hands when using 400 amp current. 
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SOLENOID PILOT 
Air Control VALVE 


a 
SMALL ONLY IN SIZE, 


LARGE EVERY OTHER WAY! 
J Over 20,000,000 cycles 
of life may be confident- 


ly expected. We believe 


3% 
Mt 
grie® <<" this valve to be the most 
rugged ever offered in 


its class. Valvair's method of sealing prevents wear on seats. 
Models include 2-way and 3-way either normally open or 
normally closed. Orifice sizes: 1/16", 3/32", 1/8"; 1/4” 
pipe tap. Maximum current consumption — 10 watts. For 
air, water, vacuum, oil or inert gases. 


Get new Bulletin “‘ME-3” 
VALVAIR CORPORATION * Affilote: | Sincioir-Collins Valve Co. 
REPRESENTATIVES IN tatcishnd thins CITIES 











NAGLE PUMP 
iS THE 

MAINTENANCE 
MAN’S 

BEST FRIEND 





Nacte Pumps are designed 
to eliminate shut-downs and maintenance. The 2!/2" type "AW" self- 
priming pumps shown feature an easy-to-clean basket strainer, clamp-on 
quick-off end plate, readily accessible stuffing box, fast sleeve type slip- 
page seal adjustment and split-bearing stand—top half lifts off. Pump 
can be rapidly dismantled. Variety of drives. Water end parts of the 
corrosion resistant alloy best suited to your needs. No wonder more and 

more chemical plants are standardizing on 
Nagles. A wide range of horizontal and 
vertical shaft pumps — ALL for corrosive 
and abrasive applications. Get the facts! 


TWO 2!A" TYPE "AW" PUMPS, SHOWN 
ABOVE, ARE HANDLING A CHEMICAL SOLU- 
TION AT A MIDWEST PROCESSING PLANT. 


NAGLE PUMPS, INC. 


1999 CENTER AVENUE, CHICAGO HEIGHTS, ILLINOIS 


FOR ABRASIVE AND CORROSIVE APPLICATIONS 
Marcu, 1953 - 53 


BRUSH ELECTRONICS 





CHECKS PRESS LOADING 


with Brush Recording Analyzer 


Here, in the plant of a large manufacturer of automotive parts, 
periodic checks are made on this 150-ton mechanical press to 
spot possible overloading. With resistance-type strain gages 
mounted on the press, the signal is amplified and recorded by 
the Brush Strain Analyzer... producing an immediate chart 
record of press strain. 


Since measurements can be made quickly and easily, the Brush 
Strain Analyzer furnishes a practical method of detecting 
overloading and avoiding costly breakdowns, and lengthening 
press life. 

You can use Brush Recording Analyzers to save time and 
solve problems...in measurement of strain, torque, vibration, 
pressure, d-c or a-c voltages or currents, and other variables. 
Brush representatives are located throughout the United States. 
In Canada: A. C. Wickman, Limited, Toronto. For bulletin 
write Brush Electronics Company, Depr. P-3, 3405 Perkins 
Avenue, Cleveland 14, Ohio. 


tel COMPANY 


formerly 





INDUSTRIAL AND RESEARCH INSTRUMENTS 
PIEZOELECTRIC MATERIALS . ACOUSTIC DEVICES 
ULTRASONIC EQUIPMENT ¢ TAPE RECORDERS 
RECORDING EQUIPMENT 


is an operating unit of 
Clevite Corporation. 


ELECTRONICS 
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The nose is a special ‘‘sandwich" con 
struction consisting of a copper core between 
four and six layers of laminated, glass-im- 
sregnated, plastic cloth. The jaws, covered 
by this special insulating construction, are 
made of Mallory 3 Metal, non- spatter type. 
They will handle electrodes from '/s in. to 
4/16 in. in size and have a wide opening to 
permit fast release of stubs. 

Current-carrying frame parts are made of 
pure copper for high conductivity. These 
parts are reinforced with steel to increase the 
rigidity and strength of the frame. Frame 
insulation is covered with a copper sheathing 
to protect insulating part from heat and 
spatter and to keep the holder cooler by carry- 
ing away heat. The holder handle is per- 
forated with large holes to provide super 
ventilation and reduce heating from induced 
currents when welding with ac. The handle 
is unbreakable and is easy to hold in any 
position. The holder is light, perfectly bal- 
anced, and completely insulated, and will not 
break when dropped or otherwise abused. 





Split Tapered Bushing 

The Boston Gear Works, Quincy, Mass., 
has announced a new interchangeable split 
tapered bushing, designed principally for use 
with sprockets. 

This new bushing makes it possible to use 
the same size Boston sprockets on shafts 
from '/: in. to 2/2 in. in diameter in steps of 
'/ig in. This eliminates the need to rebore 
stock sprockets to fit particular shafts, thus 
saving the time and cost of reboring, key 
seating and tapping for setscrew. 





The Shold-a-Grip Bushing is drawn into 
the tapered hole in the sprocket by tighten 
ing cap screws. As both the ID and the OD 
of the bushing and the bore of the sprocket 
are ground, the bushing grips both the 
sprocket and the shaft with the equivalent of 
a press fit, even on shafts which are under 
sized as much as 0.005 in. 

The mating Shold-a-Grip Sprockets have a 
shoulder on the hub, allowing room between 
the teeth and the shoulder for chain clear 
ance. Because the bushing is screwed to the 
shoulder, and because the diameter of the 
shoulder is not limited by chain clearance, 
the Shold-a-Grip Sprocket can be manufac- 
tured with a maximum size bore and mini- 
mum number of teeth. Shold-a-Grip Sprock 
ets are available from stock in sizes from 
'/,in. pitch up to and including 1'/, in. pitch. 
Both bushing and sprocket are of machine 
steel and can be case hardened. For addi- 
tional information write to Boston Gear 
Works, 14 Hayward St., Quincy 71, Mass. 





The Brush Development Co. 
Brush Electronics Company 


Use a CLASSIFIED ADVERTISEMENT 
For QUICK RESULTS 
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keeping fabrics 
‘on the move”’ 







Largest Reversible Pump-Turbine 
Co acts fo he largest electric otc ° ° 4 
sacninic wid allies oat tere in Hunter Piece Dye Machines 


and reversible pump turbine ever built have 
been awarded to the Allis-Chalmers Mfg. 
Co., according to an announcement by R. M. 
Casper, manager of the firm’s power depart- 
ment. 

The equipment will be the heart of a pump- 
storage project at Hiwassee Dam in Sout 
western North Carolina on the Tennessee 
Valley Authority’s power network. It is 
scheduled for completion late in 1955. 

In this installation a single hydraulic 
machine will operate in one direction as a 
turbine and in the reverse direction as a 
pump. A direct-connected electrical ma 
chine will serve as a motor for pump operation The large yardage of cottons, rayons, synthetics, woolens or 
























e and as a generator for turbine operation. ‘ 
When in service, water from Hiwassee worsteds accommodated by Hunter Piece Dye Machines — 
reservoir, driving the unit as a turbine in one, continuous operation — involves thousands of dollars 
generator, will add needed energy to the TVA per batch 
system in peak demand periods. During ; . . 
off-peak periods, when surplus power is Should the movement of cloth over the reel be interrupted, 
available from other plants, the unit will allowing the material to remain stationary in the dye liquor 
operate as a motor-driven pump to lift water for an appreciable time, the ruined fabric would obviously 
— | tes . snc yeaa involve a major loss. 
fords, aS a uge storage atte or sto . . . 
. . . As a safeguard against such failure, James Hunter Machine 






energy. . . 
Company, the manufacturer, takes every precaution to insure 


gamete, ‘ the dependability of its transmission. The reel which carries 

the cloth in its Model A and Model S Dye Kettles is motor- 
driven through a Winsmith Type B, single reduction, worm 
gear reducer. “The Winsmith Reducer was selected for its 
dependability,” say Hunter engineers. “Our experience with 
them is such that a change has never been warranted.” Like- 
wise, Winsmith reducers are used on Hunter Single Apron 
Dryers and Sample Dye Kettles. 

The advantages of Winsmith Speed Reducers for any appli- 
cations within the 1/100 to 85 hp range, in ratios from 1.1:1 
to 50,000: 1, have made them a distinct preference. Make sure 
you are acquainted with the complete, fully standardized 
Winsmith line of worm, helical and patented differential gear 
designs. Request Catalog 148. 

























INC. 





WINSMITH, 







- , 333 June St. 
_ The project has many unusual aspects. Springville (Erie County), N. Y. 
rhe reversible pump-turbine will utilize the 
largest Francis-type runner ever built. As 
a turbine it will have a maximum rating of ee 






120,000 hp. When motor-driven, the unit 

will have a pumping capacity of 3.3 billion 

gal of water per day, or nearly three times as 
- much as New York City requires. 

The pump has more than three times the 
capacity of each of those serving the Grand 
Coulee irrigation project, which are presently 
the world’s lz argest. 

The electrical motor-generator is equally 
imposing. As a motor it will be the world’s 
largest, rated 102,000 hp, 106 rpm. It is 
approximately 50 per cent larger than the 
motors driving the Grand Coulee pumps. As 
a generator it is rated 70,000 kva, 13,890 v 

In a normal cycle of operation, the pump 
will begin lifting water from Apalachia lake 
into Hiwassee lake under a head of 135 ft 
at 5200 cu ft per sec. By the time the upper 
reservoir is filled, the head will increase to 
254.5 ft. The rated pumping capacity will 
be 3900 cu ft per sec against a 205-ft head. 

At the beginning of operation as a turbine, j ~ 
the unit will generate 120,000 hp and drop apes, = ; te vate 
to 36,000 hp as the reservoir approaches the aera . , a » 
low point. Guaranteed efficiencies are 90 e ie, hr Qh: 
per cent as a pump and 89.5 per cent as a tn Ss 
turbine. ns 
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(LORD MOUNTINGS 


SERVE DUAL PURPOSE 
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A 
™READY-POWER« 


“Live Power Units” 


| ape Shock Mountings accom- 


plish two vital objectives in the 


delivery of “Live Power” generated | 


as needed directly on the truck chas- 
sis of industrial fork trucks, tractors, 
cranes and locomotives by Ready 
Power Units. 
1. The upper Lord Mounting J-4497-2 absorbs the 
unusually high “g” shock loads encountered in indus- 
trial lift truck service ... At the same time it is rigid 
enough to prevent excessive engine motion due to these 
destructive shock loads. 
2. The lower member J-4591-1 is a rebound snubbing 
washer thicker than the sandwich section of the upper 
member J-4497-2. Precompression thus allows variable 
bracket thickness of plus or minus 1/16 inch. Thus the 
Lord Mountings serve the dual purpose of mini 
the vibration and the multiple shocks to which Ready- 
Power units are subjected in powering the heavy tools 
of industry. You can profit by Lord experience in the 
control of vibration and shock. Write or call ... 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 

233 South Third Street 413 Fidelity Union 775 Widener Building 410 West First Street 
Life Building 

DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS FRIE, PENNSYLVANIA 

7310 Woodward Ave. 280 Madison Avenue 520N. Michigan Ave. 1635 West 12th Street 


LORD MANUFACTURING COMPANY ° ERIE, PA. 


, en head gu a ola 
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The application of this type of unit is 
economically feasible and profitable because 
off-peak power for pumping will cost less 
and improve the load factor on the system, 
while the power generated for peak loads 
will bring in more revenue. 

Model tests, standard practice with all 
new turbine designs, will be made at the com- 
pany’s hydraulic laboratory where they will 
be witnessed and approved by TVA engineers. 


Package Boiler Line 


A new standard line of package-type 
water-tube boilers has been formally an- 
nounced by the Springfield Boiler Co. The 
boilers are offered in sizes from 7,500 to 
30,000 Ib of steam per hr and in design pres 
sures of 200, 300, 600, and 900 psig. All 
are of a two-drum, bent-tube design with a 
water-cooled furnace in which tangent water 
tubes shield the full-length combustion 
chamber. Provision for superheat up to 
200 F is available as auxiliary equipment. 


Firing is by oil or gas or combination 
burners. Units are offered with complete 
burner and control assembly, or the boiler 
can be purchased separately, The boilers 
are enclosed in a gas-tight, insulated steel 
jacket of special sectional design and are suit- 
able for outdoor, as well as indoor, installa- 
tion. Units are usually shipped assembled 
ready for use after m aking fuel line, water, 
steam, and electrical connections, but can 
be shipped in standardized sections for field 
assembly . 

Completely assembled units can be moved 
easily from one location to another; no 
special foundations are required because the 
units are built on a rigid steel frame. In- 
formation and literature may be obtained 
from the Springfield Boiler Co., 1961 E. 
Capitol Ave., Springfield, III. 


Roller Gear Drive 


The Ferguson Machine & Tool Co., Inc., 
has recently produced and is marketing the 
Ferguson Roller Gear Drive, a new type of 
indexing or intermittent motion mechanism. 

Tests have demonstrated that the Roller 
Gear Drive will operate 8,000 hr (4 shift- 
years), when extreme precision is required, 
without maintenance. Where this extreme 
precision is not required, the drives operate 
up to 20,000 hr (10 shift-years) without 
maintenance. Even after such long use, the 
unit can be renewed merely by replacement 
of standard ball bearings. 
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Designed originally for Ferguson Machine's 
parent organization, Universal Match Corp., 
the Roller Gear Drive is now being produced 
for other companies which previously used 
Geneva drives and other forms of intermit- 
tent motion equipment. The Roller Gear 
Drive has applications such as use on index 
ing dials, indexing carriers, indexing convey- 
ers, and indexing mechanisms. It has been 
used on dials and roll feeds, carrier chains 
and conveyors at speeds up to 800 pieces 
per minute to extremely close tolerances 
and without auxiliary locating mechanisms. 


| diameter 7’ — length 75’ 
weight approximately 34 tons 
stainless clad 20% — type 316 





Already standard equipment at various 
companies, as on V & O Press Company’s 
High Speed Notching Press (see illustration), 
the Ferguson’s Drive can be used for punch- 
press dials with a precision of plus or minus 
.001 for 12 in.-diam dials. The Drive has 
been applied to multi-color printing presses 
to feed paper webs intermittently at over 
10,000 impressions per hour. To take care 
of either new or existing machinery, the Roller 
Gear Drives are custom-designed with any 
number of stops from two to infinity. The 
indexing period, an entirely separate con- 
sideration, may vary from 25 per cent to 100 
per cent of the total cycle time—either right- 
or left-hand rotation is obtainable. 

Those interested in further details should 
contact E. Gordon Reader, Sales and Design 
Engineer, Roller Gear Div., Ferguson Ma- 
chine & Tool Co., Inc., 471 Paul Ave., 
Ferguson 21, Mo. 


DEFINITIONS 
OF OCCUPATIONAL 
SPECIALTIES IN 
ENGINEERING 


A good book to consult 
for authorized definitions of 
approximately 500 occupa- 
tional specialties in engi- 
neering. 

Prepared by the ASME 
with the assistance of repre- 
sentatives of pertinent na- 
tional enginecring societies. 
Published, 1951 $2.50 


($2.00 to ASME members) 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 


29 West 39 Street, New York 18 
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... yes, DOWNINGTOWN’s experience and 
research in the fabrication of various grades of 
Carbon Steel, Stainless Steels, Nickel-Clad, 
Stainless-Clad, Monel-Clad, Cupro-Nickel, 
Aluminum, etc., may be of help to you. We are 
equipped with the most modern facilities to 
handle complete jobs, within our limitations, 
in the correct alloys and methods of fabrica- 
tion required to assure maximum operating 
efficiency. 


DOWNINGTOWN also maintains a Heat 
Transfer Division under the direction and 
supervision of men thoroughly trained and 
experienced in this field. Our Engineering Con- 
sultation is at your service to aid you in 
preparation of plans and specifications for 
definite jobs. 


Useful literature sent upon request on 
your business letterhead. Remember: 
“Your Needs Are Our Specialty!” 





DOWNINGTOWN IRON WORKS, INC. 


DOWNINGTOWN - PENNA. 


STEEL AND ALLOY PLATE FABRICATION AND HEAT EXCHANGERS 


DIVISION OF 
PRESSED STEEL 
TANK COMPANY 
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Send for this 


NEW BULLETIN «x 


illustrating, describing 


Sier-Bath 


External Gear & Bearing 


Bracket Type 
SCREW PUMPS 


EATURES 


ee ee 


—_n 


Fold-out F page shows operation... 
construction details...special types 





pump fuel oils, crude oils, 
cellulesics, distillates, etc. 


@ fivids and semi-fivids, 32 SSU 
te 1,000,000 SSU 


© capacities 1-700 GPM 


@ discharye 1000 PSI for viscous 
liquids, 500 PSI for water 


Sier-Bath “Gearex” and “Hy- 
drex” Gear Pumps for lower 
pressures and capacities 








ecently introduced, this Sier-Bath 
Pump incorporates all the latest 
refinements of screw pump design . . . 
and then some. Center line support 
speeds assembly . single point 
alignment eliminates rotor distor- 
tion . . . radial and axial control of 
rotors by heavy-duty bearings for 
sustained efficiency, long life. For the 
whole story ... 


SEND FOR BULLETIN SE-5 


Sier-Bath GEAR & PUMP CO., Inc. 
9256 Hudson Blvd. 
North Bergen, N. J. 


Founded 1905 Member A.0.H.A. 
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Drawing Board Positioner 

Of interest to architects, engineers, drafts 
men, and designers, is the new Semco E-Z 
tilt drawing board positioner that can be . 
used on practically any four-posted adjusta 
ble top table. Simple and of metal construc- 
tion, it requires only 15 min to install. It 
is possible, through its design, to extend the 
range of positions of your drawing board 
from horizontal to an angle of approximately 
90 deg thereby reducing fatigue and obtain- 
ing the benefits of adequate light on the 
working area. Its fingertip control makes 
such adjustments possible in seconds time. 

Moderately priced, it is available through 
Spaulding-Moss Co., 42 Franklin St., Boston, 
Mass., who are sole distributors. 


Fuel Pump 


A new tank-mounted turbopump suitable 
for instantly supplying the extra supply of 
fuel which jet engines require for reheat op 
eration has been announced by General 
Electric’s Aircraft Gas Turbine Division. 

Driven by high-pressure air from the jet 
engine’s compressor, the pump combines 
boost, high pressure, and vapor separator 
elements in one package to replace the 
heavier and more complex line-mounted 
pump and electrically driven booster-pump 
combination. 

The new pump is designed around the dual 
rotor system which involves two separate 
turbine wheels which have no mechanical 
interconnection. One turbine drives the 
vapor separator and the low-pressure boost 
pump, and the other turbine drives the high 
pressure pump element. 

One of the outstanding features of the new 
pump is that there is no mechanical connec 
tion with the engine. Only a pneumatic 
connection is needed, thus leaving an 
engine-driven gear pad available for other 
service. 

The simplicity of the design makes it un 
necessary for the pilot to give the pump any 
attention. It is turned on or off automati- 
cally whenever the afterburner is needed. 
Unlike a gear-driven pump, the new turbo- 
pump can be turned on and off while the en 
gine is operating. This eliminates the recir- 
culation of fuel with its accompanying energy 
loss and resultant undesirable fuel heating 
during main engine operation without after- 
burning. Also, this intermittent operating 
feature reduces the frequency of overhaul. 

Vapor separation in the new pump is 
achieved effectively by a new method of va 
por elimination supplied by Nash Engineering 
Co. This element permits the pumping of 
high vapor pressure fuels throughout the 
range of altitude and climb rates required by 
our latest designed aircraft. The pump 
delivers approximately 86 gpm of fuel at a 
pressure rise of 510 psi. 

Only the necessary air connections pro 
truce below the tank as the major portions 
of the unit are completely immersed in the 
fuel. Since the pump is mounted inside the 
tank, nv boost is required at the pump fuel 
iniet. 

All necessary cooling is accomplished in- 
ternally by both fuel and air. The air is 
drawn into double-walled sections of the 
pump by a built-in ejector, thus eliminating 
the need for ram air. The fuel itself pro- 
vides the necessary lubrication. When all 
the fuel is consumed, an aerodynamic over- 

speed control prevents pump damage until 
th pump is turned off. 
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Gland-Type Needle Valve 


Introduction of a new gland-type bronze 
needle valve, has been announced by The 
Lunkenheimer Co., Cincinnati, Ohio. 

The new gland-type bronze needle valve 
is small and compact, making it ideal for 
use in pin-point control on small lines where 
fine regulation of flow is essential. It is 
manufactured in a full range of sizes from 
'/s to l-in. and in both globe and angle 
patterns. The handwheel lends itself to 
delicate finger-tip control. 


This new control valve is also being pro- 
duced in an indicator model. The globe 
is available in '/,, */s, and '/s-in. sizes; and 
Angle is available in '/, and #*/s-in. sizes. 
The handwheel on the indicator needle valve 
is of cast bronze and has numbered gradua- 
tions indicated on its face, permitting reset- 
ting to a predetermined degree of opening. 
A spring clip engaging serrations on the out- 
side of the wheel, holds the valve securely 
at its proper setting. 

Both regular and indicator patterns are 
made with deep, well-packed stuffing boxes 
and employ hexagon gland followers. 


GIVE WE 
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“My Customers Rate 


the COPYFLEX 93 
as the Top 
Whiteprinter...”” 


says Dana H. Bennett 
Bruning Drafting Room Specialist 


“Yes, wherever I’ve sold a 
COPYFLEX 93—and I’ve sold plenty 
of them—engineers and draftsmen tell 
me there’s nothing like it for speed- 
ing prints. They find it the finest 
heavy-volume whiteprinter available. 
They're pleased with its continuous 
high-speed production of top quality, 
dry, ready-to-use prints from either 
sheets or roll stock. Its vacuum feed 
permits easy insertion of curled orig- 
inals. On top of this, the ‘93’ needs 
no expensive ventilation system or 


From Pencil to Print, only 
BRUNING has everything 


COPYFLEX Whiteprinters 
Drafting Machines 
Tracing Papers and Cloths 
Surveying Equipment 
Drafting Furniture 
Drawing Instruments 
Sensitized Papers, 
Cloths, Films 
Electric Erasers 
Complete Line of Supplies 
and Equipment 


CHARLES BRUNING COMPANY, INC. 
Dept. 433, 4700 Montrose Ave., Chicago 41, Il. 
() Please have a Drafting Rom Specialist call. 
C0 Send me free booklets on CCPYFLEX. 

(0 Show me COPYFLEX in action 

(no obligation). 
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plumbing. Furthermore, it’s just one 
of a complete line of Copyflex ma- 
chines to meet any price or volume 
requirement.” 

From prints to pencils, Bruning- 
trained men like Mr. Bennett can fill 
every drafting requirement. You re- 
ceive “in-person” attention to your 
needs and fast service on all kinds of 
drafting room equipment to help you 
turn out better work in less time at 
lower cost. Send coupon today for 
more facts and figures on Copyflex. 


CLT LILTS 


Everything for the Engineer and Draftsman 
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There's a job-engineered 


AMERICAN CRUSHER 


for uniform... low-cost reduction 
™ 














. of COAL, CLAYS, CHEMICALS, 
STONE, METAL TURNINGS, WOOD, 
DRY ICE, FOOD—hundreds of prod- 
ucts of every description. 


Metal Turnings Crusher—reduces long, curly turnings of 
steel, alloys, brass, alumium, etc., to uniform chips for 
highest cutting oil recovery . . . increased scrap valve. 


laboratory Mill— 
for testing pilot 
plant operation 
and waste reduc- 
tion, 





“AC” Ring Mill—with exclusive shredder rings—for 
uniform, high tonnage reduction. 500 TPH. “24 
Series” ring or hammer crushers offer capacities to 
50 TPH..... “30 Series” Hammermills to 100 TPH. 


Write for complete information on the femous 
Ameri line of crush 
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THE NEW 
Ecouomy' OSCILLO 


Long the world’s most popular 
oscillograph, the Type S-14 
has been redesigned and im- 
proved to meet exacting de- 
mands of modern research. The 
NEW Type S-14C ‘Economy’ 
Oscillograph is the simplest to 
operate and maintain, and the 
most versatile in application. No 
research or testing laboratory 
is complete without it. 


1541 MACKLIND AVE. 
ST. LOUIS 10, MO. 































@ Wide range of galvanometer 
types and characteristics. Natural 
frequencies to 10,000 cps; sensi- 
tivities to 50,000 mm per ma; 
single and polyphase watts. 

@ Precision optical system for very 
high writing speeds and high- 
quality records. 

®@ Continvous-drive magazine for 
records to 100 or 200 feet long. 

@ Wide range of record speeds. 
Any of 9 speeds available by 
shifting single external belt. 
Standard speeds: 40, 20, 10, 4, 
2, 1, 0.4, 0.2 and 0.1 in./sec. 


FOR FURTHER INFORMATION WRITE FOR BULLETIN 281 


®@ Internal motor and gear reducer 
shock ted and vibrationl 

®@ Light-socket operation. 

® Daylight loading and unloading. 

@ Aut tic tr recording 
atrachments. 

© Complete list of accessories for 
extreme versatility. 
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INSTRUMENT COMPANY 


1315 SO. CLARKSON STREET *« DENVER 10, COLORADO 
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Smoke Indicator 
To assure plant engineers that their plant 
smoke conditions are within the legal limits 


established by municipal ordinances, and to 
provide a simple and direct method of main- 
taining a continuous check on overall com- 
bustion efficiency, Combustion Control 
Corp. offers the Fireye Photoelectric Smoke 
Indicator Series FE. Fireye Series FE con- 
tinuously indicates the density of smoke 
passing through the stack of a power plant 
and signals when the smoke density exceeds 

a preset value. 

Fireye Smoke Indicators consist of three 
basic units: a light source, a photoelectric 
scanner, and a control and indicator combined 
in a single housing. The light source and 
scanner are mounted on opposite sides of the 
stack or breeching and the indicator is placed 
at any convenient location, such as on the 
control panel. As smoke in the breeching 
passes through the light beam, the indicator 
shows a smoke density reading which can be 
easily read on the large 4'/:-in. indicator 
scale in both Ringelmann numbers and per 
cent of smoke density. Red and green 
jewel lights provide visual indications of 
excessive or efficient smoke conditions. 

Fireye Smoke Indicators incorporate many 
unique electrical and mechanical design 
features. The alarm can be set to operate 
at any predetermined value of smoke density 
from 10 per cent to 100 per cent light cut- 
off. Through the use of simplified mounting 
and a specially designed shutter located in 
front of the light source lens, installation has 
been made easier. The equipment is rugged, 
durable, requires a minimum of mainte. 
nance, and has been designed to operate under 
exacting industrial conditions of high tem. 
perature and excessive humidity. 

Series FE Smoke Indicators are fully 
described in Bulletin CM506, obtainable 
from the Combustion Control’ Corp., 720 
Beacon St., Boston 15, Mass. 


Largest Axles 

The largest double-reduction hypoid rear 
axle and the largest double-reduction front 
driving axle ever built are utilized on the T-10 
Transporter used to haul the Army’s biggest 
mobile cannon, a 280-mm gun capable of 
firing an atomic shell. 

Built by The Timken-Detroit Axle Co., 
these axles help the Transporter carry with 
the gun a total load of more than 166,500 
lb at speeds over the the highway up to 35 
miles an hour and up grades as steep as 60 
per cent. 

The Transporter is composed of two inde. 
pendent 4X4 units which pick up and carry 
the gun mount, recoil mechanism and rifle 
between them. They are manufactured by 
Kenworth Motor Truck Corporaticn, Seattle. 
The front unit, as in familiar truck tractors, 
has its cab forward while the rear unit has 
the cab at the rear facing forward. Each 
can operate independently, but when carry- 
ing the gun the forward tractor has emer- 
gency control of power in both units. The 
drivers, separated by 80 feet, communicate 
by telephone. 

The axles, according to Walter F. Rockwell, 
president of Timken-Detroit, are ‘“‘big 
brothers” of the advanced-design commercial 
truck axles manufactured by the company. 
The front axle of both units of the Trans- 
porter is a single-speed, double-reduction 
driving axle and weighs 2715 |b. The first 
reduction is through a set of spiral bevel 
gears, while the final reduction is through 
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spur gears. Power is transmitted through 
axle shafts and constant velocity Rzeppa 
joints. The rear driving axle, weighing 3640 
lb, is a hypoid bevel gear, single speed, double 
reduction. The first reduction is through a 
set of hypoid bevel gears and the final reduc- 
tion through helical gears. 

Although the T-10 has a gross vehicle 
weight rating of more than 85 tons, as com- 
pared with the largest highway truck ratings 
of about 38 tons, the Army states that the 
Transporter can yo military bridges 
and be carried in landing ships. Its 84-ft 
length exceeds by 24 ft the longest conven- 
tional truck trailer, yet it can negotiate 
right-angle turns in streets only 28 ft wide. 


Air Conditioning 

Niagara Blower Co. New York, N. Y., 
announces the development of improved 
apparatus for the drying or moistening of 
atmospheric air by its new “Liquid Contact 
Method.” Air is treated to fix relative hu- 
midity and temperature independently, as 
separate — to obtain closer control 
of results. Filtered fresh air enters a new 
type of spray chamber providing especially 
intimate contact between air and the spray 
liquid. The spray either adds moisture or 
removes it by absorption or by condensa 
tion. The condition of the spray liquid 
(its temperature or absorbent concentration) 
determines the moisture content of the ai 
leaving the chamber. The final panmataibe 
is fixed as a separate function, either within 
the apparatus or exte ernal to it, thus giving 
trustworthy control of room conditions by 
means of thermostats, without the use of 
moisture sensitive instruments. 
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The spray liquid used for removing mois- 
ture may be either refrigerated water or the 
company’s “‘Hygrol,” a stable organic absorb- 
ent liquid (not a salt) which is automatically 
held at the proper concentration. When 
Hygrol is used the latent heat of condensation 
of the moisture removed may often be ab- 
sorbed by evaporatively cooled water. The 
dew point of che air is fixed accurately and 
final conditions are held automatically con- 
stant or varied by either adding or removing 
moisture in response to changing the instru- 
ment setting. 

Applications include the establishment of 
dry atmospheres for protection, processing 
or drying of moisture sensitive materials, 
testing materials, and conditioning of air for 
human welfare. In such comfort-air-con- 
ditioning applications the method makes 
possible the furnishing of large amounts of 
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fresh dry air, with the moisture removed at 
low cost, permitting the cooling or heating to 
be done ‘economically with room conditioners 
of any type with superior results, 


Air Impeller 

The Torrington Mfg. Co., Torrington, 
Conn., has announced initial production of a 
new “LU” series of aluminum one-piece unit- 
bearing motor fans in three sizes, 7*/4-, 8°/«-, 
and 10-in, diameters. 

D. B. Robinson, Torrington vice-president, 
said the new addition to the company’s 
‘*Airistocrat” line, designed especially for 
refrigeration and air conditioning appliances, 
is hand set to assure accurate forming and 
blade alignment. ‘Torrington reports that 
several new customers have adopted the 
“LU” line for their product. The new 
series is pierced for all unit-bearing motors. 


New Dimetric Paper 

A new Dimetric Graph Paper has been 
prepared by John R. Cassell Co., Inc., 110 
W. 42nd St., New York 18, N.Y. The 
graph lines are drawn at 90°, 39°13'54” 
and 11°32'12”' to the horizontal, on translu- 
cent vellum, and will not reproduce in blue 
prints or black-and-white prints. 

The new Dimetric paper is part of the 
Instrumaster line of isometric and dimetric 
ellipse stencils and accessories, designed for 
axonometric drawing. A sample sheet is 
available if requested from the manufacturer 
on business stationery. 


Boiler Water Treatment 

The Strong, Carlisle and Hammond Co. 
of Cleveland, Ohio, identified for over 
50 years with Strong steam traps, reducing 
valves, and steam specialties, has announced 
its appointment as national distributor for 
the new Borgana boiler water treatment. 

The product was developed over the last 
ten years by the Chemical Division of The 
Portland Shingle Co., Portland, Ore. By 
adding approximately one quart of Borgana 
per 100 hp per wk, complete boiler treat 
ment is obtained. The existing scale is 
softened and gradually removed, and further 
scale formation prevented. It is claimed 
that Borgana will absorb oxygen and other 
corrosive gases commonly found in boilers, 
thereby eliminating corrosion and pitting. 
It also reduces or eliminates foaming and 
embrittlement. 

Features claimed for the product are the 
elimination of complicated boiler water tests, 
simplicity of use, “‘pre-proved” effectiveness, 
no danger from over-trea*ing, reduction of 
corrosion, and the elimination of scale in 
boilers, traps, and valves, Borgana is non- 
oisonous so that the steam from treated 
Poilers may be safely used in direct contact 
with food. In addition to its use in boilers, 
Borgana also successfully treats cooling 
water in re frigeration and air conditioning 
systems, and other units where scale and cor 
rosion_ difficulties occur. Strong, Carlisle 
and Hammond plans to appoint some 200 
distributors to handle Borgana. 
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WORLD'S ONLY 
DRAWING INK 
FOUNTAIN PEN 
with 58 Inter- 
changeable Nibs 
First real advance in 
drawing pen efficiency in 
generations! GRAPHOS 
with interchangeable 
nibs not only gives the artist and 
draftsman 58 pens in one — it also 
cuts “stop- and -fill’ time loss 90%, 
and insures finer, smoother work, Un- 
equalled for technical drawing, free- 
hand drawing, sketching, stenciling, 
or lettering. Light touch, perfect bal- 
ance. Uses any drawing ink. 
Write tor bookie: 
JOHN HENSCHEL & CO., Inc. 
105 EAST 29th STREET 
NEW YORK 16, N. Y. 


Sole Distributors for Canada 
HEINZ JORDAN & CO. 
73 Adelaide St. West, Toronto, Ont., Can. 


Best by 112-Year Test! 


Preferred for over a cen- 
fury, superb Pelican 
Drawing Inks are 100% 
waterproof, free-flowing, 
fast- -orrree. Intense 
opaque black and 19 vivid 
colors — blendable, dilut- 
able, erases well. in 1-oz. 
bottles, drop - dispensing 
cartridges, and larger 
sizes. You'll like 


Selican 


WATERPROOF DRAWING INKS 
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Extrusion Press 


The award of a contract for a 20,000-ron 
extrusion press by the U.S. Air Force has 
been announced by the Aluminum Company 
of America. The press will be built at 
Alcoa’s Lafayette, Ind., plant under a 
lease arrangement. 

The 20,000-ton press, in addition to a 
14,000-ton press now being installed at the 
Lafayette plant as part of the government 
industry heavy-press program, will produce 
large extruded shapes for military and 
civilian aircraft, especially wide, ribbed 
shapes for integrally stiffened wing panels 
and heavy shapes for spar caps. In peace- 
time the press can produce wide, thin shapes 
for building curtain-wall construction as well 
as large-size pipe for chemical and petroleum 
industries. Completion of the press is 
scheduled for mid-1954. A drawing of the 
press is shown; the figure of a man, drawn 
to the same scale, is in the foreground. 





To relieve internal strains in the shapes and 
to straighten them after extrusion, Alcoa has 
scheduled installation of a  3,000,000-lb 
stretcher, which will straighten shapes up 
to 60 sq in. in cross-sectional area in one of 
the strongest aircraft alloys, 75S. 

Maximum weight for extruded shapes from 
the 20,000-ton press will be 2'/, tons. Max- 
imum length for heat-treated shapes will be 
set by the existing heat-treating equipment 
at 90 ft. The new press will be able to ex- 
trude ingots 18 to 41 in. in diameter and 
nearly 8 ft in length. 


Results of Koppers Expansion and 
Development 


Production from new and expanded instal 
lations and the introduction of new and im 
proved products will considerably enlarge the 
services of Koppers Co., Inc., to industry 
and, thus indirectly, to the nation, according 
to the company. 

Full production of ethylbenzene, an inter 
mediate chemical in the production of 
synthetic rubber and plastics, will be reached 
early in 1953 at the new Williams plant of the 
company’s Chemical Division near Port 
Arthur, Texas. From Port Arthur the 
ethylbenzene will be shipped to the Kobuta, 
Pa., plant of the Chemical Division for use in 
making styrene ind, in turn, polystyrene 
plastic molding compounds. 

At Fontana, Calif., the new plant of 
Koppers Tar Products Division in the first 
quarter will reach full production of coal tar 
pitch roofing, pitches, and other coal-tar 
products, in addition to coal-tar-base pipe 
coatings. This new plant, the largest of its 
type on the West Coast, will process and re- 
fine all of the coal tar obtained from the coke 
ovens at the local Kaiser Steel Corp. plant. 

Substantially expanded facilities at the 
Kobuta, Pa., plant of the Chemical Division 
have been completed to utilize the ethyl- 
benzene production from the new Williams 
plant. 
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dy em Jont Sealing Compound (Jet 
Fuel Resistant Type) will be available to the controls 
military and to civilian air terminal operators 
to seal joints in concrete runways used by jet ‘ pm 
aircraft. t 
Continuous casting of ferrous and non air EL 
ferrous metals will be more widely accepted 
during 1953, during which Koppers will de 
sign and erect the first continuous casting 
machine for the production of alloy steel at * ; 
, : Product of the 


Welland, Ontario. : 
Services of Koppers Engineering and Con ‘aisle sis , Blue M Electric Co. 
el " Chicago, Illinois 


struction Division will be applied to coke and 
steel plant construction at a continuing high 
level during 1953 with 918 of 1110 of the oven 
currently contracted or scheduled for com 
pletion during the coming year. 


Worthington Oil City Plant 


Headquarters for the sales, engineering, 
and production of Multi-V Drives and All 
speed Drives have been consolidatd at the 
Oil City, Pa., plant of Worthington Corp. 
A new division to be known as the Mechanical 
Power Transmission Division has been set 
up to handle Multi-V-Drives, formerly 
manufactured at Worthington’s Buffalo, 
N. Y., and Wellsville, N. Y., plants, and 
Allspeed Drives formerly manufactured 
Worthington’s Holyoke, Mass., plant. Some 
150,000 sq ft of manufacturing and warehous 
ing floor space has been allocated to this con 
solidated operation. 

A new green sand department in the foun 
dry is in operation with a capacity of 18 tons 
of sheave and hub castings per day. Pro 
duction of the castings at the Oil City plant 
in conjunction with the machining and 
processing of these products will result in 
improved efficiency and handling of customer 
requirements, 


G. E. Expands Silicone Facilities 


Expanded facilities for the manufacture 
of silicone materials to meet incre asing indus 
trial demands were put in operation at the 
General Electric Company’s silicone chemi- 
cal plant in Waterford, N. Y., recently. 
The Company said that the expansion, cost- 
ing in excess of $5 million, gives its Chemical 
Division a_ silicone production capacity 
comparable to any in the country. Coin- 
cident with the expansion of processing equip 
ment, laboratory services have been doubled 
and employment is up 50 per cent from a 
year ago. 

The additional capacity it was announced, 
will help relieve current shortages of many 
silicone materials for defense and consumer 
industries. 

Among the numerous silicone products and 
grades being produced by General Electric 
today are silicone rubber gums and com- 
pounds, fluids for automotive and furniture 
polishes and mold releases, resins for elec- 
trical insulation and paint, antifoams for 
liquid systems, and water repellents for such 
widely differing materials as masonry and 
textiles. 

The basic operation at Waterford is the 
combining of stable ino-ganic silicon metal, 
derived from sand, with flexible organic 
materials, using processing equipment as 
complicated as any in the chemical world, 
it was explained. By varying the propor 
tions of this ‘“‘mixture,’’ G.E. chemists are 
able to turn out scores of seemingly dis 
similar products each featuring one or more 
of the outstanding properties of silicones 
resistance to both high and low temperatures, 
release from sticking, unusual surface prop 
erties, and chemical inertness. 
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BLUE BM’ LINE 


CON-WATE 
OVENS 


Te Con-Wate, 
manufactured by the Blue M Electric Company is a 
mechanical convection oven which automatically prevents 
air anemia by providing constant air weight circulation 
at temperatures up to 550°F. The constant efficiency of 
the Con-Wate minimizes test chamber temperature strati- 
fication permitting greater specimen test uniformity and 
longer life of the heater elements. The damper which 
controls the air flow to the test chamber is actuated by 
Chace Thermostatic Bimetal. 

The Con-Wate damper assembly consists of a curved 
bimetal element attached to a shaft which passes through 
the oven wall. Normally, the bimetal element is curved 
when the oven is not operating; when the oven is turned 
on, the bimetal damper automatically opens as the tem- 
perature rises, thus allowing the blower to deliver more 
C.F.M. A damper adjustment lever fixed to a friction plate 
permits the operator to adjust the potential air flow to 
any desired reduced volume necessary for testing light 
materials in the oven chamber. 

If the actuating element for your new control device 
is thermostatic bimetal, Chace is equipped and qualified 
to fabricate it, ready for assembly. Our 29 types of 
thermostatic bimetal are available in strips, coils, random 
long lengths and welded or brazed sub-assemblies. Con- 
sult our application engineers—recognized authorities on 
temperature responsive devices—or write for a copy of our 
32-page booklet, “Successful Applications of Chace Thermo- 
static Bimetal,” containing condensed engineering data. 


W. M. CHACE CO. 
Theumorstalic Bimelal 


1619 BEARD AVE., DETROIT 9, MICH. 
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Steam output can be boost- 
ed quickly and easily by 
installing Enco baffles. 
These strecmlined baffles 
prevent eddy currents and 
dead gas pockets. The 
cross-flow puts every 
square foot of heating sur- 
face to work. 





Enco baffles reduce draft loss 
by doing away with bottle- 
necks in the passes. They 
save steam because soot 
blowers are more effective 
and used less often. 












Each application is individu- 
ally designed on the basis of 
25 years experience with 
Enco baffling in all types of 
water-tube boilers. 


Installations are made by 
skilled mechanics with se- 
lected materials. 
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Frick Celebrates Centennial 


This year, the One Hundredth Anniversary 
of Frick Co., Waynesboro, Pa., is being cele- 
brated. In preparation of this long-awaited 
event Frick has published a Centennial 
History, which covers graphically and pic 
torially, the highlights during the company’s 
existence. 


Chiksan Expands Brea Plant 


Expansion of the Chiksan Co. plant in 
Brea, Calif., is under way to increase office 
area and warehouse and assembly facilities. 
A large, modern building will be constructed 
adjacent to the present main office building. 
The new structure will have 28,000 sq ft of 
working area and will consist of a finished ma 
terial warehouse and assembly section, with 
an office area to accommodate the Purchasing, 
Personnel, Cost Accounting, Price Estimat- 
ing, Production and Material Control, and 
Sales Development Departments. Included 
will be a large sales conference room which 
will also serve as a display room for plant 
visitors. The new structure will incorporate 
the latest features of architectural design. 
The most modern sprinkler and fire protec- 
tion system will be used throughout. 

The addition to the Brea Plant is the latest 
step in the steady expansion program under 
way at Chiksan. Production area was in 
creased and additional machinery installed 
at the Brea plant last year. Similar expan 
sion took place at the Houston plant of Well 
Equipment Mfg. Corp., a division of Chiksan. 
The company recently announced that prop- 
erty had been purchased in Brantford, 
Ontario, Canada to be used as a site for a new 
manufacturing plant. The new Canadian 
subsidiary will operate under the name of 
Chiksan of Canada, Ltd. 


New Link-Belt Colmar Plant 
is Opened 

Manufacture of custom-designed conveying 
and processing machinery has been put on a 
straight-line production basis in the new 
300,000-sq ft plant, designed and built for 
Link-Belt Co. by the Austin Co. at Colmar, 
Pa., 25 miles north of Philadelphia. The 
Colmar plant is Link-Belt Company’s 17th. 

Production is already under way on ele- 
ments for a Venezuelan iron ore-handling 
system that will unload, crush, screen, and 
store the ore at the rate of 6000 long tons per 
hour—100 tons per min. 

The Colmar plant is of modern design, 
with large, uncrowded work areas. It com- 
bines straight-line production with utmost 
flexibility. Changes in layout can be made 
to suit a wide variety of products. 

The plant is 880 ft long, 300 ft wide, with a 
two-story office building. 

Craneways in four of five 60-ft production 
bays, with 32-ft clearances below trusses, 
extend under still higher transverse crane- 
ways in the receiving and shipping cross bays 
at either end. 

The layout, designed for an ultimate ex- 
pansion tu double .he present manufacturing 
area, provides a plant with separate offices 
and toilet facilities, and an office building 
complete with all necessary facilities, in- 
cluding a cafeteria and medical dispensary. 

The project also includes a complete sew- 
age treatment plant, at the rear of the build- 
ing site, with primary and secondary settling 
tanks and bio-filters. This equipment is 
manufactured by Link-Belt, and so it also 
serves as a laboratory and demonstration 
unit. 
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Trane to Build Weather Lab 


A million dollar ‘‘House of Weather Magic’’ 
is being built by the Trane Co., at La Crosse, 
Wis. The new research and testing labora 
tory will include facilities for duplicating 
temperature, humidity, pressure, and air 
movement conditions anywhere on the globe, 
from equatorial mines to arctic flights. It 
will probably be the largest in the world 
devoted primarily to the science of heat 
exchange—which is fundamental to air 
conditioning, heating, and a host of chemical, 
drug, and industrial processes. The labora- 
tory will triple the company’s research facil- 
ities. In the new laboratory Trane engi- 
neers will intensify basic research and expand 
product development and testing of equip- 
ment affecting almost every phase of human 
comfort and production. 


Alcoa Announces Expansion Plans 


Plans for a proposed major addition to 
Aluminum Ore Co.’s new alumina works at 
Bauxite, Ark., were announced recently. 

At Rockdale, Texas, the nation’s newest 
aluminum smelting plant, Aluminum Com- 
pany of America’s Rockdale Works, began 
production recently as aluminum was ’ poured 
from the first operating potline. 

The new Alcoa plant, which will have a 

capacity to produce about 170 million lb of 
aluminum annually, will be the first alumi- 
num smelting plant in the nation to use 
electric power generated by burning lignite. 

Alcoa also announced plans to build a 
modern new fabricating plant in the Lan- 
caster, Pa., area for production of alumi- 
num screw-machine products, fasteners, riv- 
ets, and nails. 

Alcoa’s production of screw-machine prod- 
ucts, fasteners, rivets and nails—vital for 
both defense and civilian uses—now comes 
from a section of its Edgewater, N. J., plant. 

The operations to be relocated in Lan- 
caster would make room for a planned ex- 
pansion of Edgewater’s aluminum sheet, im- 
pact extrusion, and foil production facilities. 


New Engineering Building Opened 
at Edward Valves 


East Chicago, Indiana, Jan. 9—An attrac- 
tive new two story modernistic structure 
built almost entirely of stainless steel and 
glass has been erected by Edward Valves, 
Inc., East Chicago, Ind. “The new building, 
located next to the Edward Laboratory and 
Research Building, was built for Edward's en 
gineering department and has been specially 
de signed for their use. For example, its 
entire north wall is composed of plate glass 
windows with stainless-steel trim®allowing 
maximum use of natural north light. Four 
fifths of the building area is devoted to a 
giant drafting room, lighted by the above 
mentioned windows and 12-ft windows on 
the building’s west wall, supplemented*by a 
carefully designed fluorescent lighting system. 
The location of this new building adjacent 
to Edward’s Research Laboratories, was 
designed to make liaison between the two 
departments as simple and convenient as 
possible. This arrangement permits con- 
tinual consultation between engineers work- 
ing with specific design problems and labora 
tory research scientists who study basic 
characteristics of various valve constructions 
and materials. 
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Tits oa TACHOMETERS 


Longer Instrument Life 
Lower Repair Bills 


New models AO and DO 
Jagabi Hand Tachometers 
with “Overspeed Protec- 
tion” are exclusive with 
James G. Biddle Co. These 
highly accurate and always 
reliable instruments are 
equipped with a special 
friction coupling that 
minimizes the damaging 
abuse of occasional over- 
speeding and too-sudden 
acceleration if accident- 
ally used at too-low range 
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setting. This nage is 
also available in the 


| Jagabi Tachograph. 


BULLETIN 35-01-ME 


FAMOUS Dr. HORN 
HAND TACHOMETER 


Many consider Dr. Horn to be the finest speed measuring 
device obtainable. Gives instantaneous readings of rota- 


tional 


or linear and peripheral speeds 


rega ardiess of the 


direction of rotation, Measures 6 ranges from 25 rpm to 
30,000 rpm. Operates with equal precision in vertical, 
horizontal or slanting position. Simple mechanism. Over- 
— protection. Low maintenance. Long life. James G. 


iddle ¢ 


Co, is sole U.S. distributor. 


Write for BULLETIN 35-65-ME 


TWO-IN-ONE 
JAGABI® TACHOSCOPE 


Combines speed indicator and stop 
watch. Replaces “human ele- 
ment” of error in starting and 
stopping with higher accuracy of 
calculation because Tachoscope 
can be operated for longer period, 
High precision instrument for 
measuring machine speeds up to 
20,000 rpm. Frequently used as a 
standard for checking other speed 
measuring instruments. 
The high quality stop 
watch may also be 
used independently. con 


SPEED MEASURING 
BULLETIN. A selection chart 


of — Measuring Instruments for specific 
itions is a feature of BULLETIN 35-ME, 
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COFFIN 


TURBO PUMPS 


Designed and built expressly for boiler feed service, Coffin 
high pressure, single stage turbo pumps conserve steam on even 
the most difficult pumping assignments. All parts are standard 
and replacements are easily installed without fitting. New 
Handbook available now — for free copy, address Dept. ME. 


-for high efficiency boiler feed service! 





Ba is PUMP, TURBINE 
RNORS In ONE COMPACT 
lI IGHTWEIGHT ASSEMBLy ; 


FACTORY AUTHORIZED AGENTS IN PRINCIPAL CITIES 
ASSURE, FAST, DEPENDABLE SERVICE 


NEW YORK 4, N.Y. WILMINGTON, CALIF. HOUSTON, TEXAS 
17 Battery Place 221 No. Avalon Bivd. 801 Williom Street 
L. 0. Artingdole, Gen. Agent J. M. Costello Supply Co. Droke, Thompson & Co., Inc. 
SEATTLE 4, WASH. NEW ORLEANS 13, LA. MOBILES, ALABAMA 
1014 First Avenue S. 1108 Tchoupitoulas Street 6-12 So. Water Street 
The John H. Marvin Co. Drake, Thompson & Co., Inc. Marine Specialty Co. 
SAN FRANCISCO 11, CAL. GALVESTON, TEXAS JACKSONVILLE, FLORIDA 
34 Davis Street 509 35th Street 17 Riverside Avenue 
Cordes Bros. Drake, Thompson & Co., Inc. Jacksonville Yacht Storage Co. 


CABLE ADDRESS: COFCO 


p>. The J. S. COFFIN, Jr. Company 


SOUTH DEAN ST., ENGLEWOOD, NEW JERSEY 
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New Rust-Oleum Distributor 


The Rust-Oleum Corp., 2799 Oakton St., 
Evanston, Ill., leading m anufacturer of rust 
preventatives for over 25 years, recently 
appointed The Industrial and Farm Equip 
ment Corp. to its farm and industrial dis 
tributors. 

Located at 3100 W. 4th St., Chester, Pa. 
The Industrial and Farm Equipment Corp. 
will carry Rust-Oleum’s complete line of 
farm and industrial protective coatings. 


Consolidates Equip. Corp. 
Acquires New Department 

Formal acquisition of the vacuum equip 
ment department of Eastman Kodak's 
Distillation Products Industries of Rochester 
N. Y., by Consolidated Engineering Corp. 
Pasadena, Calif., was announced recently. 

The new poem will operate under the 
name of Consolidated Vacuum Corp., a 
wholly owned subsidiary of Consolidated 
Engineering Corp. Steps are now under 
way to secure permanent facilities for the 
new company in the Rochester area. 

Consolidated Vacuum Corp. will continue 
to manufacture the line of DPI high vacuum 
equipment and complete high-vacuum sys 
tems as well as the complementary line of 
valves, gages, pumps, and pump oil. 


Vickers Expands Hydraulic 
Production 

Manufacturing facilities of Vickers Inc. 
have been expanded with the addition of a 
plant at Joplin, Mo., having over 100,000 sq 
ft of floor space. The new plant, which be- 

gan production of aircraft components about 

August 1, pre vides greatly increased manu- 
facturing facilities for Vicker’s extensive line 
of hydraulic pumps, motors, accumulators, 
and power transmissions supplied to the 
aviation industry. Manufacture of aircraft 
hydraulics for both military and commercial 
use will also continue at Vicker’s plant in 
Detroit. 

The Joplin site was selected in an effort to 
comply with the decentralization policy pre 
scribed by the military services for suppliers 
of proprietary equipment. The plant's geo- 

raphic location also brings it closer to 
Vicker’s airframe customers on the West 
Coast and in the Midcontinent. 


ACL Uses Timken 

The Timken Roller Bearing Co. has an- 
nounced that the Atlantic Coast Line Rail 
road has specified that Timken journal 
bearings be used in the construction of 2,000 
new freight train cars to be built for that 
railroad. Already in operation on the 
Atlantic Coast Line are 946 pulpwood and 
covered-hopper cars equipped with Timken 
bearings. A total of 32,000 tapered roller 
bearings will be used on this new order in the 
800 fifty-tor. pulpwood cars and 1,200 
seventy-ton covered-hopper cars. These 
cars will be built by the Bethlehem Steel 
Corp., The Pullman Standard Car Mfg. Co. 
and The American Car and Foundry Co. 
With the completion of these 2,000 new 
freight cars, Atlantic Coast Line will have 
in operation on its lines 2,946 Timken roller- 
bearing-equipped cars, more than any other 
railroad in this country. Work on the bear- 
ings for the Atlantic Coast Line will get 
under way immediately at the Canton plant 
of The Timken Roller Bearing Co. 
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New Ric-wil Office 


The Ric-wiL Company manufacturers of 
conduit systems, for steam oil, or hot water 
pipes, has opened a new branch in New York 
City, located at 215 East 37th St. John F. 
Hanbury, former New York district repre 
sentative for the Warren Webster & Co. and 
The Ric-wil Company, is manager of the 
new Ric-wiL office, with Carl G. Mencke 
assistant manager. 

Warren Webster & Co. will continue its 
office at 95 Madison Ave., New York, with 
Kenneth C, Steeneck as its new district 
representative. 


G. E. Building New Plant in 
Philadelphia 


Construction has begun on the new G.E. 
Service Shop and Warehouse in Philadelphia, 
Pa. Designed by the Kuljian Corp. in col- 
laboration with General Electric engineers, 
the one-floor operation of the new 3-acre 
plant will make for increased efficiency. 

To accommodate turbine generator fields 
weighing up to 50 tons, large synchronous 
motors and generators, as well as other heavy 
electric equipment, the Service Shop has been 
designed with a high bay which bisects the 
shop area and permits the four major service 
departments to front on the high bay. 

The machine shop will render all major 
mechanical repair required by equipment 
being serviced in the plant--including such 
operations as welding, brazing, machining, 
realigning of precision equipment, and 
dynamic balancing of rotating elements. 

The warehouse will stock a greater variety 
of products such as motors, controllers, in- 
struments, and other standard General 
Flectric apparatus for off-the-shelf delivery. 


Dual Stage Burner 


The development of a new dual stage 
burner combining steam and mechanical 
atomization, by the National Airoil Burner 
Co., Philadelphia, Pa., is described in bulle 
tin 250, Tested in the power, petroleum, 
and chemical industries, the burner is said 
to have the inherent advantages of both 
systems of atomization. Oil entering the 
burner is first mechanically atomized in an 
internal swirl chamber. After leaving the 
mechanical stage, the partially atomized 
fuel is sprayed into a mixing chamber where 
it is further atomized by steam. Capacities 
from 80 to 300 gph have been obtained. 


Nylon Plastic Parts 


A 4-page illustrated bulletin, No. CDP- 
654, describing G-E custom molded nylon 
plastics parts has been issued by the General 
Electric Company’s Chemical Division in 
Pittsfield, Mass. Suggesting many mechani- 
cal applications and design possibilities, the 
booklet pictures more than 20 of the many 
nylon parts currently molded by G. 
Ample text describes nylon’s strength, light 
weight, self-lubrication, and other advantages 
that can result in cost savings compared with 
conventional materials. Tables are in- 
cluded showing mechanical, thermal, electrical, 
and other properties of molded nylon plas- 
tics. 


ode provision 
ew Sette gage facility 
poe h pressure boilers 


Now two EYE-HYE Remote Gages 
give you the required double 
check on pressures 900 Ibs and over 


Two independent remote level indicators of the com- 
pensated manometric type may now be used instead of 
one of two gage glasses required on pressures 900 psi 
and over. You still must have one conventional type 
gage, maintained in serviceable condition, but it may be 
shut off while both remote indicators are in operation. 


This is a tremendous advantage. It removes the need for 
checking high gages, maintaining mirrors or other 
water level reading methods. EYE-HYE'’s sharp, illumi- 
nated indication is frequently reported as more accur- 
ate than gages at the drum. Now the two gages required 
can be at eye height—convenient, safe—a true double 
check on the vital boiler water level. 


For full details of the new code interpretation read 
Case No. 1155. For information about Reliance 
EYE-HYE, call your Reliance representative or write 
for Bulletin CO. 


The Reliance Gauge Column Co. 5902 Carnegie Ave., Cleveland 3, Ohio 


Reliance EYE-HYE | 


Remote Reading Gage 


All-hydrostatic »- Reads like a tubular glass 
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Moly-sultide 


is proving effective 

even where other 
lubricants 
have failed 





Maly-sultide , a solid-film lubri- | 


cant, is proving so useful in diffi- | 


cult friction applications that new 
uses are found daily. 154 cases of 
how serious problems were solved 
are described in our booklet. Your 


own problems may be like those 


described. Write tor your copy of 


this booklet. 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 36N-Y 









Please send me 
your Free Booklet 


cow QD. 
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Carbide Dies 


A new 30-page catalog, D-130, describing 
a complete line esa dies has been pre- 
yvared by the Carboloy Dept. of General 
‘lectric Co., Detroit, Mich. The catalog 
includes a new list of header die nibs and 
special information on wire flattening rolls, 
welding rod coating dies, and capstan rings. 
The contents also include: round hole dies, 
shape dies, mandrels, standard wire die 
bushings, guide rings, extrusion dies, large 
draw dies, blanking dies, typical die room 
~ imiaant die-room accessories and sup- 
phes 


Control Centers 


A new 31-page application booklet, No, B- 
5621, on control centers is available from the 
Westinghouse Electric Corp., Box 2099, Pitts- 
burgh 30, Pa. Stressing the case for central- 
izing all controls of an entire system in one 
group of enclosures, this booklet discusses the 
characteristics of control centers that make 
for flexibility of application, ease of servicing, 
and safety of operating personnel. Three 
types of control centers are described, and the 
various electrical components that make up 
ap units are illustrated and defined. A 

ree-step building-block system of planning 
control centers is given, along with check 
charts to aid the selection of the right con- 
trol center arrangement. Reference tables 
for proper selections of starter size are pro- 
vided. 


Detachable Chain 


A new bulletin, 52-52, on Rex steel detach- 
able chain has been published by Chain Belt 
Co., Milwaukee, Wis. Intended for use 
primarily by agricu Itural implement design- 
ers, the book will prove interesting and use 
ful to all who buy or maintain steel detach- 
able chain or design other type applications 
using this chain. The new bulletin explains 
the step by step manufacture of Rex steel 
detachable chain. Plain chain and attach- 
ments are illustrated and described. Tables 
giving dimensions, weight, prices, strengths, 


lengths, etc., are included. Interesting 
steel detachable chain drive and conveyer 
applications are illustrated. Of much value 


to designers are the sections of the book 
devoted to chain theory, chain travel, recom- 
mendations for drives and conveyers, sproc- 
ket theory, and sprocket design. 


Metal Quality 


A new booklet containing factual informa- 
tion about the development of strength and 
toughness in forgings is available from the 
Drop Forging Association, Cleveland, Ohio. 
The booklet consists of three distinct sec- 
tions. In the first section the development of 
fiber-like flow line structure in steel is illus- 
trated and described from the ingot st 
through the billet and bar stage. In the 
second section the directional working of the 
fiber-like flow line structure inherent in the 
steel, as accomplished with closed impression 
dies is described and illustrated for a wide 
variety of forgings formed by different 
forging processes. The third section pre- 
sents the economic and material advantages 
of forgings from the standpoint of design 
engineers, production executives, materials 
engineers and top management. 
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FURNACE RELIEF and 
ACCESS DOOR 


FUEL-OIL HEATER i 


The “right combination” for you in achieving 
maximum combustion economy is: NATIONAL 
AIROIL Fuel Oil, Gas or Combination Oil & 
Gas Burning Equipment; NATIONAL AIROIL 
Combustion Accessories; and NATIONAL AiR- 
OIL Engineering Consultation. May we be of 
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help to you in accomplishing your particular 
installation or in solving that difficult problem? 
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NATIONAL AIROIL 
BURNER CO., INC. 





Philadelphia 34, Pa. 
Southwestern oe n: 3519 So. Bivd., Houston 6, "Tex. 


1239 FE, Sedgley 


Helical Gear Drives 

Helical gear drives—their advantages, 
field of application, and correct selection— 
are discussed in a new, illustrated 16-page 
book No. 2451, released by Link-Belt Co., 
307 N. Michigan Ave., Chicago 1, Ill. Full: 
page cross-sectional views show in detail the 
design and construction features of both the 
double and triple reduction types. Instal- 
lation photographs picture typical installa- 
tions. All factors governing correct selec- 
tion are described in detail. The right drive 
for any application can be chosen readily, 
because horsepower ratings for all drives in 
all ratios, for various input speeds, are shown 
in tabular form. 


Silica Removal 

To help explain one of the newer roles that 
ion exchangers are playing in industry, the 
Permutit Co., 330 West 42nd St., New York 
36, N. Y., has prepared a 28-page bulletin, 
Demineralization including Silica Removal 
by Ion Exchange. Due to its extremely 
economical operating costs, as compared 
with distilled water, demineralization and 
silica removal through the medium of ion 
exchange resins has come into extensive use 
in al) = ven of industry. It is being used to 
great advantage in the following fields: 
power plants, biologicals, chemicals, drugs, 
pharmaceuticals, foods, beverages, solvents, 
electroplating, process liquors, textiles, glass, 
plastic products, nonferrous metals such as 
copper, lead, and others and the treatment 
of wastes of many types This new bulle- 
tin, 3803, describes the ‘chief applications, 
principles of operation, design features, 
advantages, recomme ndations, and specifica. 
tions of Permutit’s demineralizing and silica 
removal apparatus and synthetic resins. 
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Autronic Manual Controls 

Afnew 4-page bulletin, A-705, on the Type 
M2C Autronic manual controls is announced 
by the Swartwout Co., Cleveland, Ohio. 
The bulletin gives details on features , operat- 
ing principles, performance characte ristics, 
etc. 


Dust Control 


A new 40-page product bulletin, ‘‘Indus- 
trial Dust Control and Recovery,” has been 
issued by the Dracco Corp., Cleveland, Ohio. 
This bulletin presents technical information 
and data on the solution of industrial dust- 
collection problems. Descriptive informa 
tion and specifications on the five types of 
Dracco dust-control equipment are included. 


Pillow Block Bulletin 

A bulletin titled ‘‘Now——All-Steel Dodge- 
Timken Pillow Blocks,” describing the new 
series of Dodge-Timken pillow blocks in 
sizes from 2!5/i¢ to 10 in., has been pub 
lished by the Dodge Mfg. Co., Mishawaka, 
Ind. Specifications and load ratings are in 
cluded. The bulletin, A-620, is available on 
request from the company. 


Magnet Chart 

A new chart, ““What Makes a Magnet? 
describing the natural forces causing magne- 
tism and how they are harnessed to create a 
useful tool for industry and the home, is of 
tered by the Eriez Mfg. Co., 1945 Grove Dr., 
Erie, Pa. The chart is m ade up of diagr: ums 
and’ drawings with explanatory captions. 
The chart explains the potential magnetic 
forces found in a ferromagnetic atom. How 
these natural forces are organized by the 
application of an external magnetic field is 
then concisely presented. 


Tool Sharpening 

Case histories de scribing an increase in tool 
life of 90° to 1000% are given in a bulletin 
No. 1.22, announced by Micrometrical Mfg. 
Co., Ann Arbor, Mich. Entitled ‘‘A Final 
Step in Tool Sharpening,” this bulletin ex- 
plains how time, tools, and material are saved 
when cutting tools produce a consistent 
finish; why cutting tools often produce a non- 
consistent finish; and what to do to obtain 
more consistent finish and more pieces per 
grind. It also tells why many companies 
take Profilometer rez adings as a standard part 
of their tool-sharpening procedure. 


Control Valves 

Ledeen Mfg. Co., Los Angeles, Calif, 
announces bulletin 1000, a complete catalog 
of Ledeen control valves. Embodying the 
rotating-disk construction, Ledeen valves 
are made to operate air and hydraulic cylin- 
ders and motors. The valves come in hand, 
foot, pilot, and solenoid-operated models. 
Illustrations of every valve and che valve 
components are included along with tables 
of flow cycles, dimensions and weights, and 
circuit diagrams. Data on accessories are 
also listed. 
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Send for Nicholson 


~iesanviel BULLETIN 650 


Complete Data on Welded Float; 
Tables, Formulae for Calculating Buoyancies 


The booklet is a standard reference for 
specifiers of welded floats. Nicholson 
furnishes any type for external or inter- 
nal pressures; in stainless steel, Monel 
chromium, cadmium or copper-plate 





Diagrams, 


steel. Sizes, 2” to 14” diam., press. to 
4800 Ibs., standard or special connec- 
tions. Quick delivery on many sizes and 
shapes. Nicholson floats are standard 
with hundreds of manufacturers. 
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TRAPS - VALVES - FLOATS 


219 OREGON ST. WILKES-BARRE, PA. 


PREFABRICATED 
INSULATED PIPING 


CONTRACTOR INGENUITY—By 
using a suspension boom, here is 
how one contractor saved time 
by welding five 21-ft. Ric-wiL 
units together above-ground be- 
fore lowering into trench. 


SPEED “on-the-job” is a major factor in the installation of underground 


piping — from the standpoint of costs, man hours, 
and interruption of vital utility services. 


Whether you are piping steam, hot water, oil, or 
process liquids, Ric-wiL prefabricated units are de- 
signed for quick, economical installation. Furnished 
in 21-ft. lengths, pipe and insulation per job specifica- 
tions are pre-assembled inside a heavy-duty conduit 
housing for permanent protection and high efficiency. 


Ric-will 


PREFABRICATED 


INSULATED PIPING 


UNDERGROUND OR OVERHEAD 
SSA ESE OR 5 A TEE, 
THE RIC-WIL COMPANY - 


"Ss 
qo, 


FORM 5205 
will acquaint you 
with the complete 
range of Ric-wiL 
piping systems and 
related products. 


Furnished on re- 
ous 
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SIMILITUDE 
IN ENGINEERING 


GLENN Murpny, lowe State College 


Shows in detail how scale models may be 
used to work out difficult engineering prob- 
lems. Complete coverage of dimensional 
analysis; design and interpretation of dis- 
torted models; and to = pe rela- 

, 7 tables $7 


tionships. 49 ills 


(] GAS TURBINES 


H. A. Sorensen 

State College of Washington 

Offers a working knowledge of the gas 
turbine as a — plant which can 
through modifications in design and con- 
struction—be applied to many classes of 
service, Covers thermodynamic principles, 
elements of design and general construction 
features. 406 ills., 26 tables $6.50 


STEAM POWER 
PLANTS 


Puitie J. Porrer 

Commonwealth Associates, Inc 

Provides detailed information of the ap 
plication of modern enginecring principles 
to the design of steam power plants 
Stresses large central station design, includ- 
ing all problems of methods and equipment 
involved. 29 tables, 283 figs., 503 pages $7 


CJ PRINCIPLES OF 
ENGINEERING ECONOMY 


Eucene L. Grant, Stanford University 


Authoritative reference presenting prin- 
ciples and techniques for answering * will 
it pay?’’ questions in making engineering 
decisions. Gives methods for determining 
and analyzing alternatives. %rd Ed. 25 
ills., 55 tables, 623 pages $6 


[] INTRODUCTION TO 
MECHANICAL DESIGN 


T. B. Jerrerson, Editor, “The Welding 
Water J. Brooxina, 
M. W. Kellogg Co 


Approaches design in light of the machine's 
functional purpose, configuration require- 
ments, use of rational and empirical data, 
and desired appearance. Special attention 
paid to new materials, newer methods of 
welding, die-casting, etc 373 slls., 102 
tables, 612 pages $6.50 


Engineer’; 


Check Coupon for Free Literature! 





USE COUPON TO ORDER 


Please Send Me Books Checked Above. 
(We pay postage when remittance ac- 
companies ofder. Books returnable for 
credit if not satisfactory.) 


[-] Check Herewith 








[-] Bill Me 


[-] Send Descriptive Folder of Engineering 
Books 


THE RONALD PRESS COMPANY 


15 East 26th St., New York 10 
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Friction Clutch 

A new Folder No. 2437 describing Link- 
Belt Beyl friction clutches and clutch cou- 
plings has been anounced by Link-Belt Co., 
307 N. Michigan Ave., Chicago 1, Ill. It 
includes schematic drawings and dimensional 
tables that enable the engineer to select the 
right clutch or clutch coupling for each re- 
quirement. Bey! clutches are available in 
10 standard sizes, ranging from 2*/, to 125 hp 
at 100rpm. Positive action and easy adjust 
ment are featured. 


Diesel and Gas Engines 

Construction, operation and application 
features of Nordberg 9-in- and 13-in. bore 
Diesel Duafuel and Spark-fired Gas Engines 
are contained in a new 12-page, three-color 
bulletin, 205, published by Nordberg Mfg. 
Co., Milwaukee 1, Wis. Pressure lubrica 
tion, high velocity cooling, efficient fuel 
systems, and other pertinent design charac- 
teristics of these Nordberg four-cycle engines 
are covered. A three-coior schematic cross 
section of the engine points out these features 
and shows clearly the lubricating oil and cool- 
ing-water systems used. The construction 
of these engines is also discussed and the 
principal parts are illustrated. The engines 
are offered in nonsupercharged, supercharged, 
intercooled-supercharged and Supairthermal 
types to meet the operating requirements of 
any specific application. Typical installa- 
tion pictures show these various applica 
tions. 


Torque Converters 

How truck-type three-stage hydraulic 
torque converter drives improve performance, 
prolong equipment life, and prevent opera- 
tor fatigue in heavy hauling, is disclosed in 
bulletin 501, published by the Twin Disc 
Clutch Co., Rockford, Ill. The bulletin 
describes application to on-highway and off- 
highway units, and explains the dual advan- 
tages of highest torque multiplication for 
pulling and torque converter braking, both 
exclusive in Twin Disc converters. Two 
truck-type Torque Converter models are 
offered by Twin ise, to make the advantages 
of converters adaptable to all major heavy- 
duty hauling jobs. Both models provide 
the exclusive Converter Braking feature, 
which forces the truck’s driving wheels to 
drive the turbine assembly on down grades. 
The result is a braking effort equal to ap 
proximately two thirds the maximum horse 
power rating of the engine. 





ENGINEERING MANPOWER COMMISSION OF 
ENGINEERS JOINT COUNCIL 
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COOPERATING TO: 


OURAGE our YOUTH 
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the OPPORTUNITIES in 
ENGINEERING & SCIENCE 
FOR INFORMATION WRITE TO: 


ENGINEERING MANPOWER COMMISSION 
29 W. 39th ST., NY 18, NY 
























specify THOMAS «#1 
FLEXIBLE COUPLINGS 


ae ig 
for Power Transmission 
avoid Costly Shut-Downs 






Distinctive Advantages of 
THOMAS FLEXIBLE COUPLINGS 

@ NO MAINTENANCE 

@ NO LUBRICATION 

@ NO BACKLASH 

@ NO WEARING PARTS 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for parallel 
and angular misalignment 
as well as free end float. 


= 


tare 


Thomas Couplings 
have a wide range 
of speeds, 
horsepower and 
shaft sizes, 
with new types 
ovailable for extra 
high speed 

applications. 
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i\! 


a 








THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT 
NO MAINTENANCE PROBLEMS 
ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER 





Write for our new 
Engineering Catalog No. $1 


THOMAS FLEXIBLE 
COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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Air Hydraulic Pumps 

Ledeen Mfg. Co., Los Angeles, Calif, 
announces bulletin 4000 which introduces 
Ledeen air-hydraulic pumps, designed for 
developing high-pressure oi! from low-pres- 
sure air, and available in vertical and horizon 
tal construction for maximum versatility. 
The bulletin discusses features of design, 
simplicity of operation and maintenance, 
effectiveness of operation, and performance. 
I'ypical and special applications of these 
package units are explained and illustrated 
with diagrams and iaameahe. Complete 
ratings and dimension tables facilitate reter 
ence and ordering. 


Atmospheric Condensation 


Atmospheric condensation, affecting food, 
steel, furniture, and other damageable items 
in storage, can now be avoided by an auto 
matic control system, engineered by The 
Foxboro Co., Foxboro, Mass. Described 
in Data Sheet 000-8, the system keeps the 
temperature of the stored material above the 
dew point (moisture formation point) of the 
air. Since the controller takes this correc 
tive action before moisture conditions de- 
velop, it completely eliminates a major caus« 
ot expensive storage losses. 


Regulator Booklet 

4 new 36-paze booklet, “How to Select 
Your Pressure Regulator, Temperature Regu 
lator, Pump Governor,” has been published 
by the Foster Engineering Co., Union, N. J 
The booklet describes the major types of 
regulators, material, size, and typical in 
stallations. Tables of steam capacities, gas 
capacities, water capacities, and conversion 
factors are included. 

A copy is available on request on company 
letterhead from the Foster Engineering Co., 


Union, N. J. 


Surface Roughness 


Bulletin L21 entitled “How to Specify 
Surface Roughness -- and Why” explains the 
meaning of ‘surface roughness” as applied to 
machined and finished surfaces; describes 
practical advantages of roughness specifica 
tion; te lls how to establish roughne SS Spc cifi 
cations tor parts tn production, and tor part 
of new design; shows how to specify micro 
inch roughness on working drawings; and 
briefly discusses shop measurement of surtace 
roughness. Available from Micrometrical 


Mfg. Co., Ann Arbor, Mich. 


Radial-Flow Surface Condensers 


4 new 32-page booklet titled ‘“‘Radial-Flow 
Surface Condensers” is available from West 
inghouse. Opening with an explanation of 
what the radial flow design Is, the booklet 
lists a number of its features. Color dia 
grams illustrate heat transfer, surface activ 
ity, and deaeration of condensate. Shop 
photographs show the type of shell construc 
tion, the way in which tube supports and tube 
plates are installed, tube rolling and packing, 
provisions for differential expansion, and 
shell connections. Cutaway diagrams are 
used to explain air baffle construction for 
various water-box arrangements. A two 
page cutaway view with a colored overlay 
clearly explains steam and air flow in a two 
pass condenser. Copies of the booklet, B 
4350, are available from local Westinghouse 
representatives or Westinghouse Electrix 
Corp., Box 2099, Pittsburgh 30, Pa. 


MECHANICAL ENGINEERING 


CC 


product 


Why HELICOID Cages Prove 
So Dependable, So Much longer... 


@ Hydrostatic testing of valves on production lines gives gages a continu- 
ous workout. Every few minutes, all day long, high pressure water is run 
into valve after valve. Each time the gage surges up, levels off, and then 
suddenly drops back to zero. 

Wear on gear teeth would be a constant headache—BUT not with a 
HELICOID Gage because—it doesn’t have teeth! A simple stainless 
steel roller and long life cam absorb the surges and practically eliminate 
wear. Consequently, a HELICOID Gage after thousands of cycles is just 
as good as the day it was made. 

Here you see Helicoid Gages on a hydraulic application. You can also get 
HELICOID Gages for pressure, vacuum, or compound service—in all pressure 
ranges; in various sizes and shapes; with black, white, and radiant faces; wall, 
stem, flush, and panel mountings, or flangeless cases. 

Write today for full details on HELICOID Gages 
—they retain original accuracy longer, last longer, 


cost less per gage, per year. / HE Li col D 


Pressure 
+ 


HELICOID GAGE DIVISION Vacuum 


AMERICAN CHAIN & CABLE GAGES 


929 Connecticut Avenue + Bridgeport 2, Connecticut 
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DESIGN IDEA 
CUTS COST ON | 
MACHINE TOOLS 


by William B. Boice 
Boice-Crane Company, Toledo, Ohio 


OSTLY machining operations like 

milling castings can be eliminated 
by designing for welded steel construc- 
tion. On our jointer, for example, the 
top surface is now finish ground to close 
tolerance in one setup after welded 
assembly. Wherever machining is re- 
quired with steel construction, precision 
tolerances are often held in one cut as 
compared to rough and finish cuts re- 
quired on most castings. 

Since steel is twice as rigid as gray 
iron, less material is needed to resist 
deflection under load. If made from cast- 
ings, our jointer would weigh twice as 
much and still be subject to inaccuracies 
from deflection and warpage no longer 
experienced in the present welded steel 
construction. 

With less material, less machining and 
fitting involved, shop costs are reduced. 
Furthermore, the modern appearance 
achieved with the welded design has 
greatly improved selling appeal. 





Fig. 1. Welded steel design of 8” jointer is strong- 
er, more rigid yet weighs half as much and costs 
less than cast construction. Courtesy, Boice-Crane Co. 





Fig. 2. Efficient girder-like structure forms rugged 
frame for table. Top is welded to frame with inter- 
mittent welds, and finish ground in one setting. 


Latest simplified ro for converting product to 


Sono 


welded steel Pp din M 
Design Sheets. Avellable to i 8 and engi ry 
by writing on your letterhead to Dept. 4801. 


THE LINCOLN ELECTRIC COMPANY 


Cleveland 17, Ohio 








THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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—e Digest 

handily-indexed value selection booklet 
rind by the Ohio Injector Co., Wadsworth, 
Ohio, contains useful pressure-temperature 
rating charts and trim charts for eth forged 
and cast steel values in addition to a pressure- 
temperature chart for composition disk 
pedlaetien in bronze and iron values. 


Needle Valves 

Specifications and dimensions of the 
Lunkenheimer new gland-type needle valves 
are graphically described in a new, two 
color nstraned circular. These precision 
needle valves are especially applicable to 
instrument lines, orifice meters, gages, by 
passes, fine regulation of gases ‘and liquids, 
and perform many other functions where 
“eye-dropper accuracy” of flow control is 
required. The circular shows in specific 
detail the wide selection of gland-type needle 
valves manufactured by The Lunkenheimer 
Co., Cincinnati, Ohio, 


Ball Bearing Catalog 

The Nice Ball Bearing Co., Philadelphia, 
Pa., has published its new Catalog No. 150, 
available to product designers and others 
who specify or purchase ball bearings for new 
equipme nt or replacement. Listings cover 
standard radial, thrust, and combined radial 
thrust bearings of both precision and un- 
ground types, and include several new lines 
recently announced. Many special bearings 
and other Nice anti-friction products are in- 
cluded, together with capacity ratings, com 
plete specifications, and engineering data. 


Electrode Rapping System 

A new 6-page bulletin with illustrated in 
formation on the recently developed M.I. 
(magnetic impulse) continuous electrode rap- 
ving system for electrostatic precipitators, 
Ce been announced by Research C orp., 
Bound Brook, N. J., manufacturer of Cottrell 
electrostatic precipitators. The M.I, rap- 
ping system is a continuous, sel f- monitoring 
electrode cleaning system that i improves over 
all precipitator efficiency and reduces operat 
ing costs. Operation of this system 1s ex 
plained with circuit diagrams and photographs 
of major conponents in the new M.I. Bulletin, 
which also contains a summary of exclusive 
M.lI. rapper features. 


Temperature Recorder Data 


Bulletin 447, issued by the Foxboro 
Company, Foxboro, Mass., contains complete 
details of temperature recorder construction, 
showing how each component part, from bulb 
to chart, contributes to recorder accuracy. 
Its 20 pages provide factual information, 
assisting in the understanding, selection, and 
use of temperature measuring instruments. 
An entire section is devoted to selecting the 
correct thermal systems for temperature 
measurement applications. Characteristics 
of vapor pressure, gas pressure, and 
liquid expansion systems are explained in 
three pages of text and reference charts. 
Illustrations include more than 50 photo- 
graphs, charts, and diagrams. Actual in 
stallations are pictured, design features 
checked, thermal systems charted, and com- 
plete descriptions provided for rectangular 
and circular case instruments, temperature 
bulbs, charts and accessories. 











HIGH PRESSURE OIL 
from 
LOW PRESSURE AIR 




















Ledeen Heavy Duty Pumps and Power 
Units are built for operation of clamps, 
valve actuators, forming or drawing 
presses, safety installations, high pres- 
sure testing and other hydraulic cir- 
cuits requiring adjustable pressure and 
volume and long pressure-holding 
cycles, without overheating the oil. 
Built as a complete package power 
unit, ready for easy installation, re- 
quiring connections only to incoming 
air line and outgoing hydraulic lines. 
Available in horizontal construction for 
minimum head room, and vertical con- 
struction for minimum floor space. Sim- » 
ple to install. Inexpensive to operate. 


Write for Bulletin 4000 


VALVES © CYLINDERS 
AIR-HYDRAULIC PUMPS & BCOSTERS 
VALVE ACTUATORS @ AIR HOISTS 


Leon My. C 


1600 San Pedro 
Los Angeles 15, Calif. 
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development engineers... 


Like to further 


your career ? 


i, YOU'VE HAD some experience in 
design or development engineering, 
and would really like to develop and 
further your career, you owe it to 
yourself to look into the promising 
opportunities available at Honey- 
well. 

There’s a real opportunity for you 
to go places in the Honeywell or- 
ganization in six areas where we 
now have openings: 


* Servomechanisms «* Vacuum tubes 
© Electromechanics 
* Aircraft Control Systems 


¢ Gyros 
* Relays 


Duties of the jobs. Take on com- 
plex design work requiring analysis 
and decision to bring into design 
form the requirements for a new or 
modified instrument, device or con- 
trol system. 


or M.S. in 


Requirements. B.S. 
Aero- 


Electrical, Mechanical or 
nautical Engineering. 


Atmosphere. A company that un- 
derstands engineering—where one 
out of every ten employees is ac- 
tively engaged in engineering or 
research. 

Openings. In Minneapolis, Phila- 
delphia and Freeport, Illinois. 


For details write H. D. Elverum, 
Personnel Dept. ME-3-41, Honey- 
well, Minneapolis 8, Minn. Ask for 


our book, ‘Emphasis on Research.” 


Honeywell 
H) wt i Coutiols. 
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Reciprocating Pumps 

Installation, operation, and maintenance 
of Warren reciprocating pumps is now cov 
ered in a new 20 page service manual. In 
addition to these subjects, there is general 
engineering information of special interest 
to operating engineers, Bulletin 202, is 
available from Warren Steam Pump Co. ; 
Inc., Warren, Mass. 


Hydraulic Conversion Table 


A table of hydraulic conversion factors for 
pipe other than standard steel has been pre 
pared by Stanley Lenox of The Permutit 
Company, New York, N. Y. The table gives 
factors which convert the velocity head, 
friction, and velocities for Schedule 40 pipe 
to velocities for pipes of Schedule 10 steel, 
rubber-lined Schedule 40 steel, Saran-lined 
Schedule 40 steel, Uscolite, Saran and Parian, 
and hard rubber. 

Factors are based on the relation of veloc 
ity to cross-sectional pipe area, relation of 
velocity head to velocity and pipe diameter, 
and relation of friction loss to roughness 
coefficient. 


Industrial Pumps 

A new catalog, I-52, published by The 
Deming Co., Salem, Ohio, contains 96 pages 
of illustrated information about numerous 
types of industrial pumps manufactured by 
the company. The contents include sectional 
and exterior views of the various types of 
units, togethter with selection tables and 
other data of interest to pump users. Among 
the diversity of types of pumps featured in 
the catalog are standard models of centrif. 
ugal pumps including single and two ball 
bearing, side suction types, ‘‘Motor-Mount” 
types, portable types, self-priming cen 
trifugal pumps, high pressure, vertical centrif 
ugal pumps and split case centrifugal pumps. 
Also featured are sump pumps. sewage 
pumps, two-stage side suction centrifugal 
pumps, centrifugal latex pumps, vertical 
turbine pumps, condensation return units 
and hydraulic pressure test pumps, 


Refrigeration Compressors 

An 8-page descriptive bulletin on hermeti- 
cally-sealed refrigeration compressors and con- 
densing units of 75 to 100 hp capacity is 
available from the Westinghouse Electric 
Corporation's’ Sturtevant Div. This il- 
lustrated bulletin gives the inside story on the 
CLS compressors and condensing units: the 
motors, valves, pistons, crank shafts, bear 
ings, and other smaller parts are discussed 
with respect to the manufacturing methods 
used to make them of better quality and 
higher serviceability. In addition, lists of 
available accessories for condensing units are 
given. A brief table of specifications gives 
technical data on two sizes of compressors. 
The standard electrical characteristics are 
also given. Two pages of line drawings give 
over-all dimensions of both compressors and 
condensing units. For a copy of this bulletin 
DB 101-160, write Westinghouse Sturtevant 
Div., 200 Readville St., Hyde Park, Boston 
36, Mass. 





For Consulting Engineers 
Turn to Page 146 
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' “Offers ou 
15,000 TYPES, SIZES 
and RATINGS of 


ELECTRIC HEATERS 


©FAST e@EFFICIENT 
¢ ECONOMICAL 
eEASY TO INSTALL 


Regardless of your heating prob- 
lems, there are Chromalox Electric 
Heaters that give you the heat you 
want when you want it. Compact 
Chromalox Units provide depend- 
able, around the clock service; they 
are easily installed in existing or 
new equipment. Operating temper- 
atures can be quickly regulated 
manually or thermostatically to fit 
the work requirements in your plant. 


Get your copy now! 
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EDWIN L. WIEGAND CO., Industrial Division 
7646 THOMAS BLVD., PITTSBURGH 8, PA. 
Send me the illustrated booklet “100 
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Jets, and 


your future at 


SSOEMNM 


Tuere’s a limitless future for you in 
jet aircraft. And Boeing, through the 
fighter fast B-47 and the great new B52, 
has more experience designing, building 
and flying multi-jet aircraft than any 
other company —here or abroad. In ad 
dition, Boeing is the first American com 
pany to announce a jet transport. You 
can share this leadership, and the excit 
ing future it promises, by becoming a 
Boeing engineer. Besides jet aircraft, 
you'll find great opportunities in other 
long term projects such as research in 
supersonic flight and nuclear-powered 
aircraft. 


Boeing offers careers of tremendous 
scope to men in virtually ALL branches 
of engineering (mechanical, civil, clec 
trical, aeronautical and related ficlds), 
for aircraft DESIGN, DEVELOPMENT, PRO- 
DUCTION, RESEARCH and TOOLING; to 
servo mechanism and electronics de 
signers and analysts, and physicists and 
mathematicians with advanced degrees. 

Bocing pays you a moving and travel 
allowance. You can work in either 
Seattle or Wichita. Both of these cities 
provide fine fishing, hunting, golf, boat 
ing and other recreational facilities—as 
well as opportunities for specialized ad 
vanced training. You'll be proud to 
say, “I'm a Boeing engincer!” 


Write today to address below or use coupon 


EL he EE a erat a 


JOHN C. SANDERS, Stat Engineer — Personne! 
Dept. M-3 
Boeing Airplane Compnny, Seattle 14, Wash. 


Engineering opportunities at Boeing inter 
est me. Please send me further information 


Nome 


Address 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
City and State | 
as 
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Worm Gear Speed Reducers 


“On-the-job” studies illustrate the money- 
saving results of 40 years of specialized 
“‘know-how” in the worm gear speed reducer 
business. Units powering equipment in such 
diverse industries as steel mills, pharmaceuti- 
cal plants, and refineries are shown. 

Booklet available from Cleveland Worm & 
Gear Co., Cleveland, Ohio. 


Wire Thread Inserts 

Suggested ways to improve products, 
reduce production cost, and increase cus- 
tomer satisfaction by using stainless-steel 
wire thread inserts in tapped holes fill a new 
8-page booklet, 660, prepared by Heli- 
Coil Corp., Danbury, Conn. Text discusses 
design, production, marketing, and main- 
tenance advantages offered by this method 
of thread protection. Photographs show a 
variety of products so protected in the fields 
of internal-combustion engines, heavy assem- 
blies such as industrial furnaces, and the 
housing of impact tools. One page is devoted 
to a check-list, of interest to sales and pro- 
duction management, reciting the varied 
savings possible when design is based on 
assembly with helical thread inserts. 


Portable Gasoline Hammer 


“A Profitable Tool with Many Uses,” is 
the key line of a new bulletin issued by Barco 
Mfg. Co., Dept. H-68, 1801 Winnemac Ave., 
describing applications for the company’s por- 
table gasoline powered hammers in the util 
ity, telephone, municipal, mining, military, 
factory maintenance, and general construc 
tion fields. Typical applications include con 
crete breaking, asphalt cutting, frost break 
ing, ground rod driving, rock drilling, stake 
driving, grave digging, sheathing driving, and 
a variety of utility jobs. Because the Barco 
Hammers and Drillers are self-spowered and 
require no compressor as an auxiliary, they 
can be taken easily and quickly to even re- 
mote locations for operation by a single man. 
New models feature an improved ignition 
system which facilitates casy starting and 
stopping. Standard hammers deliver up to 
1700 strokes per min with a gasoline con- 
sumption ot approximately a quart an hour. 
For standard and special applications, Barco 
offers a wide choice of tool bits and acces- 
sories, including exhaust blowers and air 
blowers for drilling work. 


SturTEvan’ 


TORQUE TESTING 
FIXTURE 


FOR TESTING Screws, thread-cutting 
and thread-forming screws -~ all types of 
threaded fasteners; threaded parts and 
threaded connections. 


FOR MANUFACTURERS 
DESIGNERS 
INSPECTORS 

TOOL ENGINEERS 
LABORATORIES and for 
PRODUCT CONTROL 


in assembly. 





Write for Bulletin TTF 


ercolP 


DA PRESSURE CONTROLS 
PROVIDE THE SENSITIVITY 
YOUR APPLICATION REQUIRES 


Available in pressure ranges varying 
from 30” vacuum to 2,500 p.s 


@m FULLY ADJUSTABLE AS TO 
RANGE AND SENSITIVITY 


3 BOURDON TUBE OPERATED 

@m VISIBLE CALIBRATED DIAL 

am MERCOID SEALED 
MERCURY CONTACT 


CATALOG SENT 
UPON REQUEST 


THE MERCOID CORPORATION 
4201 BELMONT AVE., CHICAGO 41, ILLINOIS 
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: WALKING-WORKING ; 
WHEELING 


* Cement filled IRVING GRATING is 
the perfect ARMOURING for Heavy 
Duty Floors, Trucking Aisles and Load- 
ing Platforms. Very low installation 
and maintenance costs. Smooth, yn- 
broken surface gives a Safe, Fire- 
proof, Durable and Economical Floor. 


* 
For Further intormation 
Write For Booklet 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 








OFFICES and PLANTS at 
5010 27th St., Long Island City 1, N.Y. 
1810 10th St., Oakiand 20, California 





For Production-Boosting IDEAS 


WALLA 


without cost or obligation! 


“Blanking and Forming 
with Multipress’’... 
This 16mm sound film brings 
10 minutes of fast action show- 
ing the how and why of meth- 
ods applied to several production jobs . 
highlights important press features—and 
shows one of the fastest hydraulic press 
operations you've ever seen. \deal for your 
next ASME or student group meeting, 
training school session, or production clinic. 


@ Other 16mm Sound Movies 
ALSO AVAILABLE 


**MULTIPRESS—and how YOU can use it”... 
30 minutes of Multipress at work on actual, 
unstaged operations such as broaching, 
trimming, forming, marking, crimping, as- 
sembling, staking and testing. 

“INDEX TO PROFITS” .. . A 20-minute film 
showing the 13-stage assembly of an intri- 
cate 34-piece automobile door latch 
through a production line that cuts waste 
space and lost motion to the bone. 
WRITE DENISON or contact the Deni- 
son representative in your area giving your 
film choice and preferred showing date. 
The DENISON Engineering Co. 
1189-A Dublin Road Columbus 16, Ohio 


DENISON 
dn Oll ica 


MECHANICAL ENGINEERING 


’ PERMARESTLY (2 


NEW 
EQUIPMENT 
BUSINESS 
NOTES 
LATEST 
CATALOGS 


Closed Die Forgings 


Comprehensive information on solution of 


design problems through use of closed die 
forgings is provided by a new “Problem Parts 
Attack Chart” published by the Drop Forg- 
ing Association, Cleveland, Ohio. Major 
design factors listed on this chart are in order 
of importance as indicated by recent survey 
of industrial designers. Of 19 important 
fac tors, six most important, according to in 

dustrial designers inte rviewed, are reduced 
costs,improved appearance, production meth- 

ods, ‘decreased maintenance, material selec- 

tion, and weight reduction, all of which have 
direct bearing on possibility of using forgings. 
Chart shows how basic qualities of forgings 
can contribute directly to solution of these 
various aspects of design problems, and sug- 

gests methods of attacking problem part prob 
lems by comparing economic and mechanical 
advantages of forging with other methods 
of production, Similar charts are being pre 

pared to indicate ways in which closed die 
forgings can contribute to solving problems 
of process and industrial engineers, produc 

tion engineers, metallurgists, and purchasing 
agents. 


Airtubes 

Lamson ¢ orp., Syracuse . N.Y °9 has issued 
a new 50-page booklet titled, “On Target.” 
This booklet pictures and describes many 
uses for Lamson Airtube systems in modern 
industry and commercial enterprise. It 
shows how the handling of paper work is 
greatly speeded and simplified by the installa- 
tion of an Airtube system. “On Target” 
points out that Airtube systems serve the 
same purpose in management and control as 
assembly line conveyers do in production. 
With plants spreading out and paper work 
increasing, the advantages of a system pro 
viding fast, continuous communication are 
greater than ever before. Full information 
on carrier types and dimensions as well a 
basic operation of the system are iachaded, 
The booklet presents a number of case 
histories of industrial and commercial firms 
which have benefited by installation of Air- 
tube systems. A_ technical data section 
gives full details on the component parts of 
the Airtube system. Power units are also 
described to reund out the presentation of 
all required information on Airtubes. 


Insulation Specifications 


Johns-Manville has issued a 52-page bro 
chure entitled, “Johns-Manville Insulation 
Specifications for Oil Refineries and Chemical 
Process Plants.” It is designed as a quick 
reference for engineers and others who must 
specify thermal insulations in these indus 
tries. The specifications are written for 
economy of operation, better control of proc- 
ess temperatures and for the safety of both 
personnel and equipment. The book de 
scribes the comple te insulation service offered 
by Johns-Manville —-materials, engineering, 
and application. Included are detailed 
specifications for oil vefinery and chemical 
process plant equipment requiring thermal 
insulation. These Sy cifications are divided 
into four main sections: (1) Insulations for 
temperatures above approximately 100 F, 
(2) insulations for temperatures below ap 
proximately 100 F, (3) tank insulations, 
and (4) oil-heater insulations. Seven tables 
of insulation thickness recommendations are 
included. Copies of this brochure are 
available by writing to Johns-Manville, 
22 East 40th Sr. , New York 16, N. Y 





THC LUBRICANT 
D 
BEARING LIFE 
50%" 


—says REPUBLIC AVIATION CORP. 
Makers of the famous F-84E THUNDERJET q 











“Under actual tests, LUBRIPLATE 

extended bearing life fifty per 
cent or better as compared to other 
lubricants. It was also found that, ~% 
ing test, LUBRIPLATE increased. effi 
ciency of machines a per cent by 
reducing friction loss. Republic has 
been using LUBRIPLATE successfully 
for the past eight years.” 


For nearest LUBRIPLATE distributor, 
see Classified Telephone Directory. 
Send for free 56-page ‘‘LUBRIPLATE 
DaTA Book"’. .. a valuable treatise on 
lubrication. Write LUBRIPLATE DiIvI- 
SION, Fiske Brothers Refining Co., 
Newark 5, N. J. or Toledo 5, Ohio. 


REGARDLESS OF THE SIZE 
AND TYPE OF YOUR MACHIN- 
ery LUBRIPLATE 
LUBRICANTS WILL IMPROVE 
ITS OPERATION AND REDUCE 
MAINTENANCE COSTS. 
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Wanted: 


a new kind 
of Crusader 





....to help fight 
the strongest foe in 
the world —cancer. 


Who ts he? He is any generous 
person gwing freely to the Amer- 
ican Cancer Society's Cancer 
Crusade. 

He believes that the light in 

the “lab” must not be extin- 

guished . . . that his fellows 
must learn to recognize the 
symptoms of cancer and the 
nee for early diagnosis .. . 
that more doctors, nurses and 
research scientists must be 
trained. 

A victory against cancer now 
may mean protection for you 
later. Won't you help us by 
giving freely—giving gener- 
ously—giving now? Mail your 
contribution to “Cancer” care 
of your local post office. 


Help us fight your battle 
Give to the 
Cancer Crusade of the 


AMERICAN 
CANCER SOCIETY 
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Centralized Lubrication Systems 


The Lincoln Engineering Co., 5701 Natural 
Bridge Ave., St. Louis 20, Mo., has published 
Catalog 80, describing its lubrication ap- 
plication equipment for centralized lubrica- 
tion systems and listing the combinations of 
units available to obtain various combina- 
tions of capacity and automatic and manual 
control and timing. Specifications of basic 
and accessory equipment are given, and the 
operating principles of the various types of 
systems are outlined, 


Catalytic Combustion 


The Catalytic Combustion Corp., 4544 
Grand River Ave., Detroit 8, Mich., has 
published three reprints of articles on vapor, 
odor, and fume disposal by catalytic methods. 
‘Fume Disposal by Catalytic Combustion,” 
by Harold F. Borger, Plant Engineer, The 
Hilton-Davis Chemical Co., Cincinnati, 
Ohio, describes that company’s experience 
with disposal of fumes from varnish-manu- 
facturing kettles with Catalytic Combustion 
equipment, and is reprinted from Industrial 
Heating. “Paint Company Beats Odor 
and Fume Problem with Special Measures,” 
by Martin E. Schleicher, Technical Director, 
McDougall-Butler Co., Buffalo, N.Y., r 
printed from Air Repair, discusses Mc- 
Dougall-Butler’s problems and experiences 
in processing varnishes, resins, and oils in a 
plant located near a residential district, 
using Catalytic Combustion equipment. 
The third reprint, “Catalytic = 
of Hydrocarbon Vapors: "is by R. J. Ruff, 
president of Catalytic Combustion Corp., 
and appeared originally in Industrial Heating 
and was presented to the U.S. Technical 
Conference on Air Pollution. The paper 
discusses the principles of catalytic combus- 
tion and the fields in which they may be 
applied. 


Deaerating Heaters 


A detailed and informative report on the 
application of deaerating heaters in the feed 
water cycles of boiler plants has recently 
been prepared by Vincent J. Calise, manager 
of the Research and Development Dept. of 
Graver Water Conditioning Co., and Robert 
K. Stenard, design engineer of the company. 
The report discusses many different meth 
ods of adapting deaerating heaters to a wide 
range of conditions in both industrial power 
plants and central power generating stations. 
Included in the report are the actual exper- 
iences in determining the most suitable size, 
type, and design of heater for six industrial 
plants and four utilities, with heater require 
ments ranging from 50,000 to 1,000,000 Ib 
per hr. Flow charts of installations, diagrams 
of selected designs, and tabulations of results 
are included in the explanations of the 
various plants. 
Alse included in the report are a general 
«planation of the various types of deaerating 
caters, such as tray, spray, and combina- 
tion spray-tray, with a table summarizing 
the characteristics of each type and com 
ments as to the plant conditions and require 
ments for which each type is best adapted. 
Copies of the report can be obtained by 
addressing Graver Water Conditioning Co., 
Dept. 21, 216 W. 14th St., New York 11, 
N.  & and asking for the’ report entitled, 
“Experiences with Application of Deaerat- 
ing Heaters in Feedwater Cycles.” 








Methods, Process Engineers 


Can you top this 
for opportunity ? 


Here at Honeywell we're faced with 
the problem of producing ever- 
increasing amounts of automatic 
controls for the country’s expanding 
industries. 

To do this, we're continually in 
need of experienced methods and 
process engineers. 

Openings for ‘Engineers of Pro- 
duction”’ here at Honeywell . . . rep- 
resent a real challenge—and almost 
unlimited opportunity. 


Duties of the jobs. Figure ways to 
make quality products at minimum 
cost. Supervise the tooling, process- 
ing and planning necessary to trans- 
form blueprints into finished prod- 
ucts. 


Requirements. B.S. or M.S. in 
Mechanical, Electrical, Industrial or 
Chemical Engineering. 
Atmosphere. A company which is 
growing rapidly, steadily and sound- 
ly. The challenge of production is 
ever present. 


Openings. In Minneapolis and Phila- 
delphia. 


For details write H. D. Elverum, Per- 
sonnel Dept. ME-3-42, Honeywell, 
Minneapolis 8, Minnesota. And be 
sure to ask for cur new book, ‘‘Em- 
phasis On Research.” 


Honeywell 
# Fiut wn Coutiol. 
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Vacuum in Steam Traps 


An illustrated 4-page brochure entitled 
‘Vacuum Isn’t Vacuum to a Steam Trap” 
discusses the following in relation to steam 
traps: What is Vacuum? How Does it 
Affect Trap Operation? Does Flash Steam 
trom Trap Destroy Vacuum? What are 
Common Causes of Lack of Vacuum? Text 
illustrated with diagrams, charts, and ex- 
amples. Copies obtainable from Armstrong 


Machine Works, Three Rivers, Mich. 


Information Kit 


4 “one-a-month” information kit describ 
ing permanent magnet application ideas for 
industry has been announced by the Car- 
boloy Dept. of General Electric Co., Detroit 
Mich. The basic “‘kit” consists of a heavy 
permanent binder with six application ideas, 
each described on a separate loose-leaf page. 
Each month, the Department plans to issue 
a new magnet application sheet which will be 
distributed automatically to those who re 
quest the basic information kit. The first 
six ideas presented are: use of magnets on 
conveyers to transport ferrous parts, sheet 
steel separators, floor sweepers to pick up 
ferrous objects, plant layouts, tool racks, and 
shear tables for cutting sheet metal. Each 
idea sheet contains complete technical in 
formation and diagrams regarding the partic 
ular application described. 


, 
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Grinding Machines 


Information announcing the Brown & 
Sharpe new universal grinding machines No. 
1, 2, 3, and 4 is included in a new booklet re 
leased by Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. Without omitting a single fea 
ture of the flexibility of the old design ma 
chines, increased flexibility has been added in 
conformity with the requirements of today. 
Included are specifications featuring the new 
important design features of these machines. 


Purifiers 


lo help engineers, production executives, 
and maintenance personnel who are becom 
ing increasingly conscious of using purifiers 
to clean up moisture, mist, dirt particles, 
guck, and other entrainment in pipe lines 
and equipment, the V. D. Anderson Co. has 
published a new 8-page folder entitled, “‘End 
Dirt and Moisture Problems the Hi-ek 
Way.” It describes the many uses of puri 
fiers (mechanical separators) throughout 
the petroleum, chemical, food, and other 
industries as well as in all steam-generation 
and distribution systems. The bulletin 
describes in detail how purifiers pay for them 
selves on live steam, exhaust steam, com 
pressed air, vapor and gas lines. Bulletin 
700, : available from the Purifier Division, 
~ ’. D. Anderson Co., 1935 West 96th 

me “love land 2, Ohio. 
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Fully Crowned Tooth Design 

The seven major engineering advantages of 
fully crowned teeth in gear-type flexible 
couplings, are described in a new bulletin, 
1052, issued by the American Flexible 
Coupling Co., Erie, Pa. Applications of 
Amerigear Couplings for the solution of power 
transmission problems such as excessive off- 
set or angular misalignment, space limitations 
high speeds, and torque loads, or problems 
consisting of any combination of be fac- 
tors, are described and illustrated. 


Flame-Plating 

A 12-page booklet Form 8065 describing 
the features of a new service -— the applica- 
tion of undiluted coatings of powdered metals, 
such as tungsten carbide, to metal parts 
has been announced by Linde Air Products 
Co., a Division of Union Carbide and Carbon 
Corp., New York, N. Y. Properties of the 
coatings are covered, as well as the results of 
extensive comparative wear tests that 
indicate the excellent wearing characteristics 
of Flame-Plated tungsten carbide coatings. 
Applications that have been tested to date 
are included. These, together with the pres- 
ent limitations of the method,: indicate 
countless possibilities for advantageous uses 
of flame-plated coatings wherever frictional 
or abrasive wear is a problem, Preparation 
and finishing of flame-plated parts are also 
described. 
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“INSTRUMENT-QUALITY” 
AIR 


IN COMPRESSED AIR 
OPERATIONS... 


HANKISON 


Condensifilter 


Featuring the New- Economical 
DISPOSABLE FILTER CARTRIDGE 





Dehydrate and filter ordinary plant air 
with a Hankison Model B-30-D Con- 
densifilter for air of "Instrument- 
Quality.” 


disposable filter cartridge with 540 sq. 


Write for Bulletin B-30-D 
For larger capacities, write 
for data on Model A-100, 


ticles. 


a1SOn 


HANKISON 


353 Biltmore Building 
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in. of surface area 
removes even finest dirt par- 
Capacity: 30 scfm at 
100 psig. 


lee} a te] 7. Nate), | 


951 Banksville Road 
PITTSBURGH 16, PA. 


any) 


Condenser section removes moisture by lowering dew 
point of air to within 2 or 3 deg.ees of cooling water; low cost, 


year out. 


exceptionally high customer repeat rate, 
reason, too, why you should specify WPS when you 
want superior quality piping. 


PRE-FABRICATED PIPING 
-UNVARYING in QUALITY 


Correcting Heavy Wal 


To Exact Dimens 


a 


@ At Western Piping Supply, the men who weld, align, 
heat treat and test all have special qualifications for 
their particular tasks. Most, also, have many years of 
service with the company. 

This combination of skill and experience spells out 
uniform quality in every job, from job to job, year in, 
It’s a good reason why WPS enjoys an 


and good 


WESTERN PIPING SUPPLY DIVISION 
ee ee 


504 WEST 145TH STREET 


EAST CHICAGO, INDIANA 


FABRICATORS OF CARBON AND ALLOY PIPING 
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Tachometers 


A 20-page bulletin, $1402, describing its 
full line of recording ‘and indicating electric 
tachometers is available from the Bristol 
Co., Waterbury, Conn. The instruments 
described include models for measuring 
speed of rotation or travel, processing time, 
speed ratios, sum or diffe “rence of speeds, and 
average of speeds. Featured in the bulletin 
are the recently announced electronic dyna- 
master recording tachometers. Engineer 
ing information and complete specifications 
on magnetos and the various types of mag 
neto drives are given. 


Close-Coupled Pump 


Construction features of Allis-Chalmers 
supporting-adapter type, close coupled gen 
eral purpose pump incapacities to2 2500 gpm at 
heads to 550 ft are described and shown in the 
bulletin. Compact and requiring a minimum 
of space, the pump is available in a choice of 
packing or mechanical seal, and in a choice of 
materials. It is easy to install, requires only 
four bolts plus electrical and pipe connections. 
No special foundation is needed. Alternate 
sealing arrangements available are diagrammed 
in the bulletin and a table of dimensions is 
given. Copies of “Allis-Chalmers Close 
Coupled Pumps,” 52B6083A, are available on 
request from Allis- Chalmers Mfg. Co., 949 
S. 70th St., Milwaukee, Wis. 


Saran-Lined Venturi Nozzle 


Builders-Providence, Inc., 

I., has issued a new bulletin, 130-J6 on 
the saran-lined venturi nozzle. The Model 
NZSL is a flanged-type differential producer 
without piezometer rings, designed for corro- 
sive liquids and slurry service. This bulle- 
tin gives pertinent information of the uses 
of the saran-lined nozzle and shows a sec- 
tional view of the Model NZSL. A list of 
corrosive liquids that can be metered with the 
saran-lined nozzle, a ratio chart, and capac 
ity table for obtaining capacities tor liquids 
other than water, is given. 


Optical Gaging 

A new 12-page booklet published by the 
Eastman Kodak Co., describes advanced 
methods of optical gaging to cut inspection 
and toolroom costs. The booklet illustrates 
the uses of special fixtures and charts to 
inspect to close tolerances large parts, com- 
plex shapes, and blind holes and recesses 
using contour projection. Profusely illus- 
trated, it shows how optical gaging may be 
adapted to a wide variety of parts for faster, 
more economical checking. ‘Specifications 
and features of _ the Kodak Contour Pro 
jector, Model 2A, and the Kodak Contour 
Projector, Model 3, are described and illus 
trated. The booklet is obtainable from the 
Industrial Optical Div., Eastman Kodak 
Co., 343 State St., Roc hester 4, N. Y. 


of Providence, 


Air and Gas Proportioning 

Catalog, 805A, of interest to 
users of gas-fired industrial furnaces, ovens, 
kilns, driers, etc., has been issued by Hauck 


A 12-page 


Mfg. Co., Bklyn., N. Y. It describes the 
simultaneous controlling and accurate pro- 
portioning of air and gas with a single con- 
trol valve for manual or automatic opera- 
tion. A consistent air-gas ratio is maintained 
over the entire range of the mixer capacity. 
The self-locking feature of the mixer control 
adjustment eliminates changing of mixture 
caused by hand locking adjustments. Mixer 
capacity tables are given for 5 different kinds 
of gases and for 8 air pressure ratings. 


Heater Panel Ovens 

Jensen Specialities, Inc., Advance Heat- 
ing Division, has published the second edi- 
tion of its catalog, “‘Jensen Pan-L-Heat 
Ovens,” describing its line of heater panels 
and heater panel oven assemblies. Specifica- 
tions of the panels are given and the ad 
vantages of electric radiant heat are ex- 
plained. Flexibility of the heater panel 
oven system is emphasized in the illustrated 
16-page catalog, and a method for cal- 
culating the cost of the energy that would 
be used by a given installation is shown, 
Copies are available from Jensen Specialtie 
Inc., Advance Heating Div., 9331 Freelan 
Ave., Detroit 28, Mich 
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If you are up in the air about what to buy 
Come down to earth where the air is dry. 
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HAMILTON APTERCOOLEM SYSTEM 









ao AD ee ey 
zWITHOUT:::: 


AFTERCOOLER 


A sa 


conditions. 


MURPHY 


Grating 

BLAW-KN 
BLAW-KNOX COMP 
2105 Farmers Bank 
Pittsburgh 22, Pa. 


SYSTEM 


STEP 


Everyone walks safely, confidently on 
Blaw-Knox Electroforged Steel Grat- 
ing ... the one-piece panels stay rigid 
and strong—without shimmy or shake 
— because there are no parts to work 
loose. Twisted cross bars provide 
sure footing under the most adverse 
For complete informa- 
tion, write for Bulletin 2365 


BLAW-KNOX GRATING 
Industry's first choice for 


© SAFETY © STRENGTH © LONG LIFE 
* LOW — © SELF-CLEANING 


x EQUIPMENT DIVISION 


win BLAW- KNOX 
GRATING 






















The Hamilton Aftercooler System is of the counter current flow design, 
for the greatest efficiency in cooling compressed air to within a few de- 
grees of the cooli water; the cooled air then enters the regular 
patented Type A urphy Automatic Separator where moisture is 
ejected through the automatic Zip Trap and cool dry air is delivered tu 
the distributing lines. 


Write for literature—send us your layout for free engineering assistance 
with special problems. 












ideteuetenn  - + * SEPARATORS © STRAINBOS © Tears 
avy GUNS © PISTOL SPeaTERS 


JAS. A. MURPHY & CO. 


STREET, HAMILTON 





OHIO 
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Important savings at Eureka-Williams Corp. because 


ALL drawings are 
reproduced on 
Kodagraph 
Autopositive Paper 


for exposure; standard photographic solutions for processing. 


Positive photographic intermediates are produced directly, with- 
A fast, easy room-light operation that saves time and money! 


out the negative step. A standard print-making machine is used 
original drawings, will not smudge or lose line 
density with repeated printings ... will produce 
highly legible prints time after time. Further- 


In print production ...no wear-and-tear to 
valuable originals. The Eureka-Williams 
Corp., Bloomington, IIL, protects its ever- 


growing investment in drafting time and dollars 
by using low-cost Kodagraph Autopositive in- 
termediates to obtain the desired number of 


more, their dense photographic black lines and 
evenly translucent base permit running the 
prints at uniform, practical speeds. Which adds 


shop prints. These intermediates, unlike the to the convenience —and the economy. 


In drafting ... revisions made 7 times 3. From this, another Autopositive inter- 
faster. The basic designs for Eureka- 
Williams oil burners, furnaces, and 


vacuum cleaners are being modified con- 


mediate is made. 


4. Then the draftsman only has to add the 
new design... and a new “file original” 
is ready. From it, additional Autopositives 


stantly for the production of various mod- 
can be made for print production. 


els. Here’s just one way Autopositive is 


used to boil 3 days of drafting time down 
Costs are also cut by making 


to 3 hours 
Autopositives of office records, 


1, An Autopositive intermediate is made of 


; and other non-translu- 
the drawing which is to be revised. 


cent records which are 
unsuitable for use as 


2. The draftsman deletes the unwanted parts 
print-making masters. 


of this print with a razor blade. 


AZ, nN J 9 - D - 
Nodagraph /\wiepesitive Paper 


“THE BIG NEW FLUS” in engineering drawing reproduction 
onan aa MAIL COUPON FOR FREE BOOKLET 

EASTMAN KODAK COMPANY, 

Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a free copy of your new illustrated booklet, 
“New Short Cuts and Savings.” 


1 


Learn how thousands of 
companies are simplifying 
routines with Kodagraph 
Autopositive Paper, which 
you, or your local blue- 
printer, can process 
quickly, at surprisingly low 
cost. Write for a free copy 
of “New Short Cuts and 
Savings.” 


ff 
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Machined surfaces flat to one ight band—that’s one-mithonth of an inch 
—are made possible the year ‘round by Westinghouse air conditioning. 


CONDITIONED AIR 


HELPS WIPE A WINDSHIELD AT 30,000 FEET 


This midget motor-pump sprays a 
grease-removing solvent onto aircraft 
windshields. Another provides 
ground-level conditions for air-borne 
radar in the stratosphere. Eastern In- 
dustries mass produces both, but with 
tool-room precision. Critical dimen- 
sions are held to plus or minus 25 
millionths of an inch! That just isn’t 
possible in hot, humid air. 

The answer? Westinghouse-condi- 
tioned air maintains plant-wide, con- 
trolled atmosphere for such exacting 
machining, assembling, testing and 
inspecting. Air conditioning and air 


cleaning assure a constant tempera- 
ture and humidity the year ‘round, 
help guard against the dirt, rust and 
corrosion that will upset delicate 
gauges or mar super-finished surfaces. 
Your product, processes and employ- 
ees will do better in Westinghouse 
engineered air. Let us help you put 
air to work for more production, 
higher quality or improved methods. 
Check the Yellow Pages for your local 
Westinghouse Air Conditioning Dis- 
tributor, or write Westinghouse Elec- 
tric Corp., Air Conditioning Division, 
Hyde Park, Boston 36, Massachusetts. 


you CAN BE SURE...1F ITS 
Westinghouse 
oi 
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Ducts supply entire building with conditioned air 
for precision work like this gear cutting operation 


This electronic gauge Is so sensitive that even your 
body heat can cause deflections in its readings. 


Their 100 hp Westinghouse compressor Is as fool- 
proof as your refrigerator, will give years of service 
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“Best” New Dry Kilns 





Work 











Armstrong Unit Trapping 


4 Traps Increase Capacity 8% 


ae 


OFTEN a large capital investment in 
steam heated equipment is not util- 
ized fully simply through failure to 
drain condensate and air efficiently. 
Here is a typical case: 


Wells-Oates Lumber Co., New Bern, 
N. C., recently made one of the finest 
and most modern dry kiln installa- 
tions possible. And it worked fine. 
But, it works better now, thanks to 
the installation of an individual 
Armstrong steam trap on each of the 


You always get more out of equipment 














when you use Armstrong “Unit Trapping” 
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four steam coils in the kiln. The kiln 
cycle time has been reduced from 72 
hours to 66 hours. The capacity has 
thereby been increased over 8% by 
an investment in traps of only a little 
over $200. 


The trap installation was made upon 
the recommendation of DeWitt H. 
Skinner of Allan T. Shepherd Co., the 
local Armstrong Representative. The 
reason behind his recommendation 
made sense to the Wells-Oates people 


Me One Armstrong No. 215 inverted 
bucket steam trap is used on each of 
the four dry kiln coils at Welis-Oates 
Lumber Co., New Bern, N. C. 


a time cycle on this lumber dry 
kiln was reduced from 72 to 66 hours 
by Armstrong Unit Trapping. 


—‘‘with one trap on each of the four coils 
of the kiln, all coils would be properly 
purged of condensate and air and it 
would, therefore be impossible for one 
coil to influence the operation of another 
coil.”’ The results proved the point. 


Your local Armstrong Representative 
may be able to show you how to get 
more out of your steam heated equip- 
ment. Remember, he sells a product 
that is guaranted to satisfy.Call him 
or write: 


ARMSTRONG MACHINE WORKS 


894 Maple Street, ¢ Three Rivers, Michigan 


TROns 
ety 
poet 





Attach to your Company Letterhead and Mail Yoday. 


ARMSTRONG MACHINE WORKS 
894 Maple Street, Three Rivers, Michigan 


Please send me a Steam Trap Book. 


SEND FOR 
44-PAGE 


STEAM TRAP BOOK 


@ Catalog and Educa- 
tional Handbook on 
Condensate Drainage 


LencacGnmmiesamene eee 
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Perhaps we've been hiding our light 
under a bushel. Over a period of 20 
years we have developed and per- 
fected volumetric load measuring 
elements which have been utilized 
almost exclusively in the paper industry. They've been 
used, in indicating, recording and contro!ling form, 
to measure calender stack pressures, paper machine 
press section pressures, beater roll pressures, Jordan 
plug pressures, etc. There are many applications through- 
out industry where they can be used to measure ten- 
sion on conveyor belts, thrust on bearings, forces 
applied by pneumatic or hydraulic cylinders, weight 
of solids or liquids in tanks, and force applied to test- 
ing apparatus. 

The instrument comprises a measuring element, made ot 
hardened alloy steel, connected to a Bourdon spring 
in an indicating, recording or controlling instrument 
by means of a mercury filled capillary tubing in lengths 








eee Let Taylor 


up to 200 ft. The measuring element is installed in the 
direct line of force, so as to be independent of friction 
or other factors which would affect accuracy of meas- 
urement. Most recent developments afford a wide 
variety of ranges, greater range suppression, greater 
over-range protection, and greater energy for posi- 
tioning the pen or actuating a control mechanism. 
While applications shown below all illustrate compres- 
sion load measurement, tension loads also can be 
handled with a maximum load not to exceed 30,000 
pounds. 

There are many more logical applications for these highly 
accurate and sensitive instruments. What is your problem. 
Call your Taylor Field Engineer, or write Taylor In- 
strument Companies, Rochester, N. Y., and Toronto, 
Canada. 

° . ° 
Instruments for indicating, recording and controlling temperature, 
bressure, flow, liquid level, speed, density, load and humidity. 


TAYLOR INSTRUMENTS MEAN ACCURACY FIRST 





To accurately measure the weight of 
chlorine in tanks. 





INSULATION 


STR STEEL PLATE 


Spool type Load Measuring Element. 


To accurately measure processing pressure in 
paper stock beater. 


Jaylor BEATER ROLL 


PRESSURE RECORDER 





Ring type Load Measuring Element. 








Range limits: 0- 250,000 Ibs. for com- 
pression loads, maximum load not to 
exceed 400,000 Ibs. Applicable to 
horizontal or vertical tanks, contain- 
ing corrosives or solids, making con- 
ventional level measuring devices im- 
practical. Tension loads 0-30,000 Ibs. 








Range limits: 0-20,000 Ibs., maximum load 
not to exceed 20,000 pounds—compression 
only. Similar to diaphragm type, but with 
hole through center of element for load- 
screw or shaft. Another application is the 
measurement and control of Jordan plug 
pressure. 
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Spool type Volumetric Load Element indicating direct weight of chlorine in tanks (0 to 80,000 pounds) 
at Niagara Falls, N. Y., plant of Niagara Alkali Company 








To accurately measure squeeze roll pressures on 
textile slashers. 


VOLUMETRIC 
\ LOAD 
~ ELEMENT 








Diaphragm type Load Measuring Element. 


Range limits: 0-5,000 Ibs. maximum load not to 
exceed 6250 lbs. Compound ranges, tension— 
0—compression also available. Applicable to 
measure roll or nip pressures in calender stacks, 
press section and many other finishing operations 
involving processing of material between rolls. 





To measure film tension within very close limits as 
a measure of “gain” or percentage of stretch. 


FORCE FORCE 
TRANSAIR , 
pbs BEARING 
BLOCK 


LOAD 
ELEMENT 


AIR 


ee. 
. TO RECEIVER 
GAGE 





Volumetric Load Measuring Element. 


Range limits: 0-300 Ibs. in rarge spans as short as 
30 Ibs. Used in conjunction with a TRANSAIRE* 
Pressure Transmitter which gives an output pres- 
sure proportional to the force applied. Applic- 
able to film, paper, yarn or similar tension meas- 
uring requirements. 


*Reg. U. S. Pat. Off 
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© New Waldes Truarc GRIP Ring requirés no groove, 
holds fast by friction, can be used over and over again 





The Waldes Truare Grip Ring is a new, low cost fastener 
that provides a positioning shoulder secure against mod- 
erate thrusts or vibration. Installed on a straight un- 
grooved shaft, the Truarc Grip Ring can be assembled 
and disassembled in either direction with Truarc pliers. 


The Grip Ring can be installed tightly against a machine 
part in order to take up end-play. The basic Truarc 
design principle assuring complete circularity around 
periphery of the shaft and the ring’s unusually large 
radial width combine to exert considerable frictional 
hold against axial displacement. The ring can be used 
again and again. 


Find out what Waldes Truarc Retaining Rings can do for 
you. Send us your drawings. Waldes Truarc engineers 
will give your problems individual attention without 
obligation. 


\\\ SEND FOR NEW CATALOG » 





jj 


», 


J 


» TRUARC 4 


REG. U.8. PAT. OFF. 


RETAINING RINGS 





WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALOES TRUARC BETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OF MORE OF THE FOLLOWING 
UG. PATEMTS: 2.902.047: 2.902.048; 2.416.052; 2.420.021; 2,428,341; 2.439.705; 2.441.046: 2.455.168; 
2 409 200; 2.409.909: 2.467 GOR: £487. OS: 2.491 306: 2.509.081 AND OTHER PATENTS PEROING 
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pv REESE ETRE | 
Waldes Kohinoor, Inc., | 
47-16 Austel Place, L.1.C. 1, N. Y. ates i 
(] Please send me sample Grip-Rings | 
(please specify shaft size __..__....____) | 
C) Please send me the complete Waldes Truarc | 
catalog. 
| (PLEASE PRINT) 
| 
| Name NTO RL | 
J Title sein ee Ee ! 
| | 
ee aa : 
Business Address | 
! ll Ll ! 
Rendtieeeheia Reh inneinéinimaaaae 


MECHANICAL ENGINEERING 











FAST’S Couplings usually outlast 
the equipment they connect! 


Aa cases on record show many Fast’s Coup- 
lings are still in service after as much as 30 
years of continuous operation! Time and time again, 
equipment has been replaced while the original 
Fast’s Coupling remained on the job. 


To you, these records of dependable, trouble-free 
service mean freedom from costly coupling failures 
when you specify Fast’s. And they mean Fast’s cost 
you far less to own and operate . . . because their 
cost can be amortized over long years of depend- 
able performance. 


For full details on how Fast’s Couplings and 


S PASTS 


THE ORIGINAL 
GEAR-TYPE 


—— oe oe oe oe ee eee} 


Koppers Engineering Service can help you, write 
today for a free copy of our catalog to: KOPPERS 
COMPANY, INC., Fast’s Coupling Dept., 253 Scott 
St., Baltimore 3, Maryland. 


Here’s How FAST’S Save You Money 


Free Service—Koppers free engineering service assures you 
the right coupling for the job. 


Rugged Construction—Fast’s still maintains its original de- 
sign, without basic change or sacrifice in size or materials. 
Result: freedom from expensive coupling failures. 


Lowest Cost per Yeor—Fast’s Couplings usually outlast 
equipment they connect. Their cost may be spread over 
many years! 


en ---4 


KOPPERS COMPANY, INC., Fast’s Coupling Dept, 
233 Scott St., Baltimore 3, Md. 


Gentlemen: Send me Fast’s Catalog which gives detailed descriptions, 
engineering drawings, capacity tables and photographs. 


Name 


Company 


ee | 


City 
INDUSTRY’S STANDARD FOR 32 YEARS L 
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LET Soctilisis. 


DO THE JOB cote ci awattnge wt cape 


ties from 2,000 cfm to 100,000 cfm or 
higher, at maximum practical pressures. 





OF MOVING GAS 
OR AIR 










Positive Gas 
5 cfm to 50,000 cfm, 





Inert Gos Generators 
1,000 cfh to 35,000 eth, 





and Exhausters 
5 cfm to 50,000 cfm. 


One advantage of dealing with Roots-Connersville for 
blowers, exhausters, meters and related equipment is 
that we are specialists in this field. It’s been our only 
business for almost a century. ‘Today, we combine this 
long experience with up-to-the-minute thinking, to 
supply the most reliable and economical machine for 
your specific job. 

Then, there’s the wide versatility of R-C equipment. 


Our exclusive dual-ability line includes Centrifugal and 


Cycleidal Vacuum Pumps 
509 efen te 13,000 cfm. Rotary Positive types, in standard sizes for most work. 


Because we build both, our recommendations are 
unbiased. 
In our Rotary Positive Gas and Vacuum Pumps and 


Meters, and in Inert Gas Generators, there’s a similar, 


prs ONNERSVILLE wide choice in types and capacities, closely matched to 
° specific needs. 
» Wits Ul 


We suggest that on any problem of handling gas or 
air at moderate pressure, for industrial purposes, you 


1h Alt 
qua. ask us for definite recommendations. Detailed bulletins 


are available on request. 


ba A DIVISION OF DRESSER INDUSTRIES, INC. 
453 Michigan Ave. + Connersville, Indiana 
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Why you can 
reduce rejection losses 


with a Kodak Conju-Gage 


Gear Checker 


Why the composite check 


In practice, the final test of gear quality is how the gear works in use. The composite 
check recommended in American Standard B6.11-1951 shows this conclusively by 
measuring displacement of the gear when run against a master of known accuracy. And 
it does it in one quick operation that checks combinations of as many as six types of 


errors. 


Why the Conju-Gage Gear Checker 


Since displacement represents the sum of both gear error and error in the master, the 

accuracy of the master used determines the precision of the composite check. The Kodak 

Conju-Gage Gear Checker uses a master of exceptional accuracy, the Conju-Gage Worm 

Section. Produced by thread grinding, its accuracy is not limited by the same manufac- 

turing processes which limit accuracy in the gear itself. 
To settle for masters of lesser accuracy is to rob yourself of “‘tenths’’—to chance that 

colerable error in a gear may coincide with error in the master to cause a needless re- 

jection. Or that intolerable error in a gear may be cancelled by error in the master to : 

pass a gear that wil fail in use. : a ae 
To reject every wrong gear is to guard the quality of your product. To pass every composite effects of runout, base 

right gear is to reduce such rejection losses to a minimum. pitch error, tooth thickness varia- 
To find out more about how a Kodak Conju-Gage Gear Checker can lower costs tions, profile error, lead error, 

while maintaining required precision, send for your copy of the booklet, “Kodak Conju- a ee ye gy tn 


Gage Gear Testing Principle.’ Write to Checker, Model 8U, for gears up 
to 8%" pitch diameter. Smaller 
Industrial Optical Division entdls exe dian aceitabie. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
err 


CONJU-GAGE : INSTRUMENTATION 


-+. anew way fo check gear precision in action 


To inspect all kinds of complex parts on a bright screen, Kodak also makes 
two highly versatile contour projectors. 
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Gearmotors are the most efficient 
means of speed reduction 
in the 1 to 75-hp range. 


Here's why_//e- 











stay on the 


LESS TIME OUT FOR SERVICING MOTOR 
Removing the motor from a Life-Line gearmotor takes 
but a few minutes. Remove the motor mounting bolts 
and you are on your way—and, reassembly is just as 
simple and fast. Install the mounting bolts and the 
job’s complete. No realigning of shafts—no coupling 
to adjust—no mounting feet to shim. 

Should you be “on the spot” where down time is 
critical, this means that your spare motor can be 
quickly and easily installed. At the most, it is a simple 
assembly of the adapter bracket. 


LESS TIME OUT FOR SERVICING GEARS 
Here again, Life-Line’s split case construction pays 


off. Simply by removing the top half of the gear 
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GEARMOTORS 
job longer 


case, the gears can be inspected or removed without 
touching the mounting bolts—without draining the 
oil—without disturbing the connected load. 

Ask your Westinghouse representative for the de- 
tails on how Life-Line gearmotors pay for themselves 
in production time saved. For descriptive literature, 
write to Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. J-07313-A 


you can 6€ SURE... i¢ irs . 


c 





Westinghouse Ly 
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Bulletin 6-A—just issued—contains 
detailed, concise information on the 
many types of Spray Nozzles manu- 
factured by SK. It was designed to 
enable industrial buyers to specify 
the right nozzle to meet applica- 


tion requirements. 


A tabular index in the front of the 
catalog lists each nozzle by number 
and gives its primary application, 
spray characteristic, materials of con- 
struction and the page showing 


detailed description, 








For ready reference, Atomizing 
Nozzles, Spray Nozzles and Spray 
Nozzle Clusters are treated in sepa- 


rate sections. 


Construction, spray characteristics 
and capacities are given for each 
type of nozzle, and differences in 
design or materials of construction 
are noted, Descriptive material and 
illustrations are supplemented by 


dimension tables and capacity charts. 


SK Spray Nozzles are widely applied 
in mixing, coating, cooling and 
scrubbing processes. Other typical 
applications range from atomizing, 
washing, and aerating liquids to 


absorbing gases. 


Bulletin 6-A is made up of 20 pages 
of complete, useful material. Request 
a copy for your files. It’s yours for 


the asking. 








SCMUTTE Ome HOLE TING COmFane 


SK Fig. 636 TANGENTIAL SPRAY MOEELES 
APA me 
RAT Cmamnc TER HC 


One Me Om 


Ge 














Marcu, 1953 - 89 





(Condensers—Coolers—Evaporators) 


Patent Nos. 1,935,270 - 2,057,597 - 2,424,441 


River water, well water or brackish water are 

all alike to this exchanger because it can be 
cleaned while in operation! The water distributing 
ferrules need only be removed successively for 

the cleaning brush or tool whereby the tubes receive 
additional water which sluices away the 

dislodged dirt. 


Vogt Film Type Exchangers are operating with 
real economy of first cost, operation and 
maintenance in power, petroleum, and chemical 
industries. They serve as Jacket Water Coolers, 
Feed Water Heaters, Hydrocarbon Evaporators, 
Sulphuric Acid Coolers, and Sulphur Dioxide 
Condensers, and can be designed to cool or heat 
any liquid and to condense or evaporate any fluid. 


TOP: Four units at Newton Falls, Obio 
Municipal plant cool water for diesel 
SE GS 6 EEE St see. Bulletin HE-7 describes typical installa- 


tions of Vogt Film Type exchangers and 


BOTTOM: Jacket Water Coolers serving is available upon request. 
engines of 7,300 HP in the compression 
plant of a Western Oil Refinery. 


HENRY VOGT MACHINE CC., LOUISVILLE, KY. 


Branch Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, 
ST. LOUIS. CHARLESTON, W. VA, 


90 - Ma RCH, 1953 











URVING and coiling to almost 
C any diameter, are two out of 
many operations which can be per- 
formed in a Yoder roll forming 
machine. As fast as formed, the sec- 
tions can be continuously coiled and 
cut to length to make rings for auto 
hub caps, headlights, wheel trim, 
stator rings, etc., at a huge saving 
in cost of materials and labor. 


Among other operations which can 
be tied in with cold roll forming 
may be mentioned embossing, notch- 


INA 


COLD ROLL 
FORMING 


MACHINE 


ing, perforating, welding, flattening, 
lock-seaming, filling and closing 
tubular shapes, wrapping, edge 
trimming, etc. 


In the design and assembly of pro- 
duction lines of this character, the 
know-how of the Yoder engineering 
staff is at your service. The Yoder 
book on Cold Roll Forming deals 
broadly with the most important 
phases of the subject. Ask for it. 


THE YODER COMPANY 


5499 Walworth Avenue 
Cleveland 2, Ohio 


Complete Production Lines 


* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets : 
* PIPE and TUBE MILLS-cold forming and welding ; re 


—iamennanie Marcu, 1953 - 91 


MECHANICAL ENGINEERING 





prove the 
economy of 


Facts 


RUST-OLEUM 


Many Colors, Including 
Aluminum, and White 


Rust-Oleum finish 
coatings incorporate 
the same basic rust- 
inhibiting vehicle as 
Rust-Oleum 769 
Damp-Proof Red 





Apply Directly Over Sound Lasts Longer Applied 
Rusted Surfaces Directly Over Rust 


Just scrape and wirebrush Sandblasting, chemical 
to remove rust scale and pre-cleaning and other 
loose particles — then costly preparation meth- 
brush Rust-Oleum 769 ods are not usually re- 
Damp-Proof Red Primer quired. Rust-Oleum 
\ directly over sound rusted penetrates the rust to 


\surface. 
‘\ 


bare metal, incorporat- 
ing the rust particles 
into the coating. 


Primer. They provide 
double protection and 
enable you to beau- 


me 


An Exclusive Formula 


Rust-Oleum is distinctive as your fin- 

gerprint. It incorporates a specially- 
processed fish oil 
vehicle that dries, is 
odor-free, and is 
formulated in many 
colors. Specify 
Rust-Oleum — accept 
no substitutes. 


tify as you protect. 


Proved Throughout Industry for 
Over 25 Years 


Practical Answer to Your 
Rust-Producing Conditions 


Indoors and out, Rust-Oleum has proved its 
capacity to stop rust! Rust-Oleum can do 
the same for your tanks, metal sash, stacks, 
girders, roofs, buildings, machinery, pipes, 
etc. 


Rust-Oleum resists rain, snow, heat, fumes, 
sun, salt water, and chemicals. So easy 
to use by brush, dip, or spray that one 


man often does the work of two. There is Only One 


Rust-Oleum 


RUST-OLEUM 
RUST 


ATTACH TO YOUR LETTERHEAD— MAIL TODAY! 


RUST-OLEUM CORPORATION 
2902 Oakton Street, Evansten, Illinois 
Have a Qualified Representative Call 
| Free Survey 
Complete Literature 


wee ew ee eK eH Hee eee 


Nearest Rust-Oleum Industrial Distributor 
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Pennsylvania Power & Light Company’s 


SUNBURY STATION 


world’s largest anthracite-fired 
steam electric plant, is “supported” by 


GRINNELL HANGERS 


Pennsylvania Power & Light Company at its Sunbury 
Plant faced the problem of providing flexible, but 
constant support, to main steam piping carrying 
superheated steam under a pressure of 1350 pounds 
per square inch, and at a temperature of 950°F. 
For “support” on that tough assignment... Penn- 
sylvania Power & Light turned to Grinnell. And 
that is understandable. Grinnell is America’s No. 1 
supplier of pipe hangers and supports. Grinnell com- 
bines modern manufacturing with expert background 
knowledge gained during a century of piping special- 
GRINNELL MODEL L CONSTANT-SUPPORTS ization. Grinnell, and Grinnell alone, can offer these 
maintain full safety factor in high tempera- 
ture, high pressure systems. 3 physical struc- ‘ advantages: 
tures accommodate maximum travel require- @ Complete ‘start to finish” production facilities — including 
ments of 2'2, 5 and 10 inches; 16 sizes ; research, design manufacturing, engineering and field 
collectively cover numerous load ranges service. 
between 141 and 19,530 pounds. @ Practical experience in every type of piping gained during 
the past 100 years. 
@ Coast to coast distribution — enabling ‘out of stock’ 
GRINNELL PRE-ENGINEERED SPRING HANGERS purchases, onywhere. 


— maximum variation in supporting force per _ re 6st a - 
%” of deflection is 1014% of rated capocity — Call on Grinnell... “whenever piping is involved. 
in all sizes. 16 sizes available from stock — load 


range from 74 pounds to 9000 pounds. 











Sunbury Plant of Pennsylvania Power & Light Co., Sunbury, Pa. 


GRINNELL VIBRATION CONTROL AND SWAY 
BRACES—dampen vibration, 
oppose pipe sway and 
absorb shock. 3 sizes give 
full deflection forces from 

200 to 1800 Ibs.; have initial precompressed 

spring forces from 50 to 450 Ibs. respectively. 








Twin Grinnell Constant Support Hangers provide 
uniform lift for steam turbine throttle valve to prevent 
stresses in piping as it moves from “cold” to “bos"’ 
positions. 


Sw iw HH ; T 
LWiNW Bs Bs Bs 
AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings °* welding fittings °* engineered pipe hangers and supports * Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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For more information, about Terry multistage 
turbines, send for a copy of Bulletin S-146 


I loMaeltmelame)olilelelilelap 


“We RRY 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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OILGEAR picked by 


engineers for new 


Monongahela River Lock 


Photo courtesy Corps of Engineers, US Army 


This versatile fluid power also used 
in McNary Dam and Bayou Boeuf Locks 


The problem of selecting the power to operate the lock 
gates, butterfly valves and capstans in the new Monon- 
gahela River Lock was to provide the speed of operation, 
the capacity and the dependability that would keep the 
rapidly growing volume of shipping on the move. The 
river at this point now handles millions of tons more an- 
nually than Panama. 

Certainly, in the fact that Oilgear Fluid Power equip- 
ment was selected for this lock, as well as for those at 
McNary Dam in Oregon, and at Bayou Boeuf in Loui- 
siana, is evidence of the repute in which Oilgear is held. 

But we are inclined to stress the versatility of Oilgear 
Fluid Power . . . its applicability to a wide range of needs 
ranging from the impressive capacity required for lock 
operation .. . to the delicate and assured precision, con- 
trollability and accuracy required in printing on flimsy 
cellophane ...and to the middle ground of industry 
where production must always be increased and always 
kept on the move. 

Fundamentally there is no difference. There must be 
power, amp/e power, susceptible of control some times 
rushing and gigantic, some times a mere whisper of 
power whittled down to a point, as it were. 

With Oilgear Fluid Power available in pump and cyl- 
inder for straight line motion, or in pump and motor or 
integrated transmission for rotary motion or reduction 
of ratio, you have a power source and method applicable 


Oilgear Two-way Variable Delivery Pump with 
Electro-hydraulic Three-position Remote Control 


to any need. In addition, you gain ability to vary speed 
or power steplessly in an extremely broad ratio. You can 
have power that does not move but simply holds a mem- 
ber under constant pressure. You can have speed that 
clings closely to the changing viscosity of a beaten mass... 
or power that forms giant airplane fuselages and wings. 

Whatever your problem, it deserves the opportunity 
to be matched with Oilgear versatility for a better solu- 
tion. It will cost you nothing to investigate. It may show 
you a tremendous gain. THE OILGEAR COMPANY, 
1570 W. Pierce St., Milwaukee 4, Wisconsin. 


OILGEAR 

















You can’t stop corrosion with ordinary paints... 








it takes BITUMASTIC COATINGS! 


CORROSION can't be stopped by or- 
dinary paints or conventional pro- 
tective coatings. They can’t protect 
surfaces against the ravages of rust 
for any appreciable length of time. 
But Bitumastic Coatings can! 
BECAUSE the six Bitumastic® Pro- 
tective Coatings, unlike maintenance 
paints, are specially formulated from 
a coal-tar pitch base* that is, for all 
practical purposes, impervious to 
water. When you keep moisture 
away from an exposed surface, you 
stop corrosion. 





BECAUSE Bitumastic Coatings pro- 
vide an extra-tough, extra-thick bar- 
rier against corrosive elements—a 
barrier that is impenetrable. These 
coatings provide up to 8 times the 
film thickness of conventional paint 
coatings. 

BECAUSE Bitumastic Coatings stop 


ee SEND FOR SET OF FREE BOOKLETS!-—~—-—-- ooo 
Koppers Company, Inc., Tar Products Division 


Dept. 371-T, Pittsburgh 19, Pa. 
prevention. 
Name 


Address 


Please send me, without charge or obligation, complete information on corrosion 


corrosion caused by moisture—acid 
fumes —alkaline fumes—salt air — 
heat. 





There are 6 Koppers Coatings—formulated 
to control corrosion of metal and deterior- 
ation of concrete. Use the coupon for full 
information, or see our catalog in Sweet's 
Plant Engineering File. 


*Hi-Heat Gray contains a metallic base. 


ene ae cae ome ee am om od 


SOLD THROUGH 


INDUSTRIAL 
DISTRIBUTORS 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 371-T, Pittsburgh 19, Pa. 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 
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Lwwk what Powers has done 
s to Modernize Control Valves 


Powers NO-PAK Valves Banish Packing Maintenance 
Prevent leakage of water or steam or loss of vacuum 


POWERS Real ECONOMY — year after year! 


NO-PAK 


Pneumatic 


CONTROL VALVES 
For Convectors, 

Unit Ventilators, Unit Air 

Conditioners, Baseboard 

Heaters, Radiators, etc. 











Various Types 
and Sizes for 
all requirements 


Another POWERS Contribution 
Better Heating and Air Conditioning 


NO-PAK valves with their many advantages are now 
standard with Powers temperature control systems. Their 
superior performance is due to Duo-Seal construction. 


Bronze Packless Bellows (A) in sectional view above, is the 


Straightway Union 
primary seal which eliminates packing maintenance — pack- 


3-Way Screwed Ends 
a ing friction — steam and water leakage or loss of vacuum. It 
7 is designed to withstand pressure up to 150 psi. Maximum 

~ valve stroke is only two-thirds of the normal bellows stroke. 

A spring loaded secondary seal (B) permits servicing of valve 

top without draining the water system or shutting down the 


, . ° . Angle Union 
steam heating system. Seal is made of highly 


, - © Screwed Ends 
elastic neoprene and is ready to act at any 


time. Small contact between seal and the high- 
Below: Reverse Flow Double Union 


ly polished stainless steel stem makes friction 
° e . Lene - 
a negligible factor. = a fe Sg 
og! TERY || || 
For utmost dependability and lowest cost mainte- "aes ia 
nance specify control by Powers NO-PAK Valves. ¥) y) 
Angle Union i B 


Established in 1891 + THE POWERS REGULATOR COMPANY ~*~ SKOKIE, ILL. * Offices in Over 50 Cities 





Leading THE 
PUMP 
PARADE 


7eein many 
of the World’s 


Important Places 


For nearly 40 years buyers have believed in the soundness 
and progressiveness of Wheeler Economy Pump 
engineering. The reason is longer life. Case records show 
Wheeler-Economy Pumps operating 15 to 20 years with- 
out replacement of major parts. Here is just a random 
selection of installations to prove Buyer Belief in 
Wheeler-Economy Pumps. . . 
They are installed in the White House as part of the 
new air conditioning system ... An installation of large 
Wheeler-Economy Pumps is playing a part in one of the 
most isolated and vital spots in the South Pacific. Three 
Wheeler-Economy Putnps are installed in a jet engine 
laboratory pumping river water to cool generating engines 
Wheeler-Economy Circulating Pumps furnish air- 
conditioning in the world’s tallest building . . . There are 
Wheeler-Economy Pumps on many major ships .. . 
and huge Wheeler-Economy Circulators in major central 
power generating stations . . . Near Wapato, Washington, 
Wheeler-Economy Pumps irrigate thousands of acres of 
agricultural land under the Grand Coulee Dam project . . . 


And this is only a small part of the record. There are 
Wheeler-Economy Pumps for every pumping need from 
small units for equipment manufacturers to giants of 


200,000 GPM. 


There's a distributor or district office 
as near as your phone. Look him up. 


vey 


WHEELER-ECONOMY PUMPS 


ECONOMY PUMPS, INC. - DIVISION OF C. H. WHEELER MANUFACTURING CO 
19TH AND LEHIGH, PHILADELPHIA 32, PA 
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BRUNZE 





COMPLETE LINES OF BRONZE VALVES AND PIPE FITTINGS 
are manufactured by Walworth in a variety of 
types, pressure ratings, sizes, and patterns, in- 
cluding Walseal® Bronze Valves and Fittings 
for making Silbraz® joints. 

Walworth also manufactures complete lines 


GATE CHECK LUBRICATED PLUG 


of valves and fittings — including Lubricated Bronze valves in gate, globe, angle, check, and lubricated plug types are 
manufactured by Walworth. Illustrated is a sectional view of a Walworth 


Plug Valves — made of steel, iron, and special 
alloys as well as bronze. No. 225P Bronze Globe Valve. This valve has a working steam pressure rat- 
i alecasil Sl alll il a ing of 350 psi at 550F (1,000 psi non-shock cold water, oil, and gas pres- 
SIWOTTA-MMAGS Va we S, pipe . tings, and pipe sure). It features a renewable, plug type, stainless steel seat and disc, heat 
wrenches, total approximately 50,000 items—all treated to 500 Brinell hardness. 
sold through distributors in principal centers 
throughout the werld. 


Walworth engineers will be giad to help you 
with your problems. For full information call 
your local Walworth distributor, nearest Wal- 


worth sales office, or write to Walworth Com- : . 
; ‘4 dng po : Manufacturers since 1842 
pany, General Otlices, 60 East 42nd Street, New ] . 


York 17, N. Y. valves... pipe fittings ... pipe wrenches 


60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 





There are hundreds of jobs 
open fo engineers today! 
but few opportunities like these 


Westinghouse is in nuclear power to stay. We believe in the 
development of atomic energy as man’s next great source of 
power. If you want to get in on a new era in industry, we want 
to talk to you. 


Atomic power opportunities 
are waiting now for mechanical engineers 
with 4 to 10 years of this kind of experience... 


DESIGN OR APPLICATION—light and heavy structural supports for 
machinery ... high pressure piping and systems... rotating machinery 
. steam turbines, general steam apparatus and steam power 
systems... heat exchangers and condensers . . . hydraulic apparatus 
and systems, fluid flow, systems evaluations, heat balance, valve design 
. mechanical and hydraulic devices and mechanisms (thorough 
knowledge of properties of materials required ). 


LIAISON—coordination with subcontractors and customers 
scheduling and planning of ship trials and customer testing of nuclear 
powered steam plants. 


SUPERVISION of drafting work. 


REMEMBER! We are primarily interested in good experi- 
enced application and development engineers—lack of 
previous reactor development experience is no handicap 
in this type of work. 


HOW TO APPLY! What Westinghouse wants to know is: Where and 
when you obtained your degree . . . how you did in school . . . where 
you have worked at your profession . .. what kind of work you have done. 

In other words, right now we're more interested in your ability to 
fill current openings and to develop in the Westinghouse Atomic 
Power Division than we are in your vital statistics. Write your letter 
of application accordingly. 

You will be in communication with men who are experienced in 
keeping secrets. All negotiations will be discreet, and your reply will 
be kept strictly cevnfidential. 


Address your applicat.on letter to: Manager, Industrial Relations Department, 
Westinghouse Electric Corporation, P. O. Box 1468, Pittsburgh 30, Pennsyi- 


vania. 





What do you want? 


MONEY? Good jobs are open here 
now—waiting for good men who 
want to make a permanent connec- 
tion. 


A PERMANENT JOB? Many of the 
engineers who joined Westinghouse 
20 and 25 years ago are still with 
Westinghouse—and in key positions 

and engineers who join us now 
will have the opportunity to make 
this work their lifetime careers. When 
many other industries may be going 
through slack times, atomic energy 
will still be in a stage of expansion. 


SUBURBAN LIVING? It’s here—within 
easy driving distance of your work. 
Within a few minutes of shopping 
centers ... schools . . . metropolitan 
centers. 


JOB EXTRAS? Westinghouse offers: 
Low cost life, sickness and accident 
insurance with hospital and surgical 
benefits. A modern pension plan. 
Westinghouse stock at favorable 
prices. Westinghouse appliances for 
your home at discount. 


YOUR KIND OF ASSOCIATES? Every 
fourth person in the Division is an 
engineer or scientist. More than half 
the top Westinghouse executives are 
engineers. 

FASCINATING WORK? What other 
branch of science offers such exciting 
challenges? So many opportunities 
for discovery? So many chances to 
benefit mankind? So many opportu- 
nities for original work? 


GROWTH OPPORTUNITIES? Never 
again in your lifetime will you be 
able to get into such a sure-to-expand 
industry so early in its development. 


you can 6e SURE.. t¢ rs Westinghouse 
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whether a simple bend “\ welded assembly 


complete piping systems for power plant 


or process 


ST. LOUIS, MO., No. 2 





PASSAIC, N. J. 


made it economically practicable for Midwost to develop much special 
pipe fabricating machinery and to conduct piping research that would 
be impossible under other circumstances. Multiple plants create a 
friendly rivalry between the organizations of these plants that advances 
the art of piping fabrication more rapidly than would otherwise occur. 
All these activities are reflected in better fabricated piping . . . in 
greater piping value per dollar. e Multiple plants help make Midwest 
the preferred source for prefabricated piping. 4909 
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G-E ACA MOTOR is “a main drive on this five-color press at equipment required, the ACA Motor is the low cost way to 
Alford Cartons, manufacturers of folding boxes, Ridgefield Park, Adjustable-speed Drive performance. You get  steples= speed 
New Jersey. Working from AC current with no conversion adjustment within a speed range of from 3 to 1,6 to 1, and 20 to 1, 


machinery more versatile 
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G-E SPEED VARIATOR boosts winders “spooling” chrome strip speed ranges up to 40 to 1, are complete “package” units—available 
steel at Wallingford Steel Co., Wallingford, Conn.-— handles in ratings from | to 200 hp. For even greater accuracy and versa- 
all speeds from 5 to 80 feet per minute. G-E Speed Variators, with tility, these drives may include amplidyne or electronic regulators 





aks 


G-E THY-MO-TROL* DRIVE at the El-Ge Potato Chip Co., York, Pa., drive is available between 1/40 and 75 hp, offers smooth speed 


electronically regulates potato chip processing where accurate speed 
control is extremely important to the finished product. Thy-mo-trol 


with a G-E Adjustable-speed Drive! 


G-E ADJUSTABLE-SPEED DRIVES offer you the chance to get 
the most from your machinery investment. You can Step up 
production, minimize material waste, improve product quality, 
and enjoy the ability to produce a greater variety of goods. 
THERE IS A G-E ADJUSTABLE-SPEED DRIVE FOR YOU. 
Whether you need speed regulation within #14° or + 10% 
you can get an economical Adjustable-speed Drive from the 
full G-E line. From the G-E ACA motor which requires but a 
simple twist of a dial... to the G-E Thy-mo-trol drive which 
permits precise electronically controlled drive speeds 
General Eleetrie manufactures a drive that will enable you to 
produce better and more uniform products. Packaged drives 
are available in sizes from 1/40 to 200 hp. Depending on hp, 
speed ranges are available from 3 to | up to 100 to 1, 

FOR FULL INFORMATION consult your nearest General 
Electric Apparatus Sales Office. Your G-E Sales Representative 
will be glad to recommend the most economical drive best 
suited to your operation. For printed information on the 
complete line of Adjustable-speed Drives, use the coupon. 


*Reg. Trodemark of General Electric Company 


ye 
; You Can fue pour confidence UM —~ 
GENERAL @@ ELECTRIC 


adjustment ranging up to 100 to | and can be made to hold 
regulation as close as 12% regardless of changes in voltage. 


LET G.E. HELP YOU PICK THE RIGHT DRIVE 


a * 


vats 
- Qs 


Because only General Electric 
makes all major types of electric 
adjustable-speed drives, if is best 
qualified to help you select the 
right drive. Send for these in- 
formative bulletins. B 


0 A. This 26-page manual 
describes all four types of drives 


Pee f, 
F tt yin 
c B v 


and where to apply them. Bulletin 

GEA-5334. 7 o* B wun 
{) B. Lower cost, simplest a-c ‘ 

drive. Bulletin GEA-4883, if AY by 
[) C. More flexibility, moder- t i ge 4 

ate cost. Bulletin GEA-5335. ° 
] D. Top performance, 1/70— 

75 hp. Bulletin GEA-5337. 
[) E. Top performance, 1-200 

hp. Bulletin GEA-5336. 


General Electric Company 
Section K646-20 
Schenectady 5, N. Y. 


Please send me the bulletins checked 


C) for reference only 
for planning an immediate project 


NAME 
COMPANY 
ADDRESS 









































Prior to shipment, each compressor is thoroughly tested for mechanical and per- 
formance characteristics in accordance with the A.S.M.E. Power Test Code in 


American Blower’s modern research and testing laboratory. 
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Motor —Standard NEMA 
construction. Short motor 
shaft extension and conserva- 


Baseplate — Heavy welded- 
steel baseplate structures as- 
sure rigidity and accurate 
alignment. 


tive impeller loads assure 


operation below first critical 
speed of rotor assembly. 


Shaft Packing — Nonferrous, 
cast construction. No  me- 
chanical contact between 
stationary and rotating parts. 


AMERICAN BLOWER offers you an outstanding 








APPLICATIONS 


Air compression 
Annealing furnaces 
Catalyst regenerators 
Coal pulverization 
Cupolas 

Forging furnaces 

Gas boosters and exhausters 
Pneumatic conveying 
Oil-gas generators 
Plant pressurizing 
Sintering 

Water-gas generators 
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: Volute Casing — Cast-iron 
Backplate— Cast-iron back- volute casing bolts with dowel 
plate forms inner wall of dif- fit to backplate. Twenty-four 
fuser passage and bolts with casing positions available in 


dowel fit to baseplate. either direction of rotation. 


Suction Cover — Cast-iron 
suction cover forms outer 
wall of diffuser passage and 
Spacer Disc—Steel spacer disc bolts with dowel fit to volute 
provides additional shoulder area casing. 
for impeller. Keys to shaft for 
positive rotation. 


Impeller—Shrouded, single Annulus Packing — Non- 

piece, heat-treated, cast-alumi- ferrous, cast construction. 

num alloy impeller. Statically Designed to permit accurate 

and dynamically balanced. Im- alignment with impeller dur- 

pellers overspeeded to 20% ing assembly. 

above maximum operating speed Shaft Nut — Nonferrous, 

before assembly. Impeller keys streamlined shaft nut permits ; 

to shaft for positive rotation. uniform flow of gas to impeller Inlet Nozzle—Cast-iron con- 

inlet. struction designed to provide 

uniform gas distribution. 
Flanged for standard pipe con- 
nections. 


line of CENTRIFUGAL COMPRESSORS 


You can buy American Blower Single Stage _ of air or gases. Capacities range from 4,000 
Compressors in sizes from 30 to 600 HP, to 28,000 c.f.m. Get complete technical 


)/ 


with pressures from 114, to 334 Ibs. They’re data from the nearest American Blower 


designed to deliver efficiently large volumes Branch Office or write us for Bulletin 109. 


Whether you need equipment for heating, cooling, ventilating, air conditioning, vapor 
absorption, fume removal, dust collecting, mechanical draft, heat tr fer or th power 
transmission thru Gyro! Fluid Drives — American Blower manufactures a complete line of 
products to meet your requirements. Helpful technical literature is available on each product. 


AMERICAN <) BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division ot Amman Rapiator & Stardard Sanitary cosrosanion 





Serving home and industry: WAERICAN-STANDARD © AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS © KEWANEE BOILERS © ROSS EXCHANGER 
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® Valve values 
PHOTO NEWS 





Incubator for Ideas 


E.dward’s new Engineering Building, above, symbolizes 
the pride we take in our engineering staff. ‘To house 
these men t talented 
and experienced group of valve engineers to be found 
we've constructed this building spec tally de 
ossible 


} 


whom we believe to be the mo 


anywhere 
igned to pe rmit them tooperate at their highest | 
eficiency. For example, the Engineering Builk 
immediately adjacent to our laboratories, permitting 
frequent and immediate consultation between engineer 
working with specific design problems, and laboratory 


ing 1 


research scientists. 


logether, engines ring and resea;4re h maintain 


a rigid 


. ». in research laboratory to deter- 


step-by-step control over all Edward operations. No- 
where is this more evident than in the development of 


a new valve to meet a customer requirement. Let’s tak 
a brief look at some of the steps in the production 
one of Edward’s latest designs. 


THE PROBLEM: a prominent boiler manufacturer was designing 
@ new unit to obtain increased efficiency from more rapid circulation of 
water within the boiler. They proposed to control this circulation by 
specially designed pumps. Special stop-check valves with absolutely 
tight shut-off characteristics were required to protect these valuable 
pumps from back flow of water from the boiler. Because of the low 
differential pressure in the circuit, pressure drop across the valve had 
to be kept to an absolute minimum. 


- ++ plastic half models which were --» Ye scale steel model given 


¢ 


+ 


OT 





Product development committee first 
explored the problem thoroughly, 
then initiated a project... 


regular operating tests which 
suggested refinements for... 


Another °C; Product 


tested on flow machines. Lessons 


mine basic fundamentals of design 
learned here were incorporated in... 


which were finally expressed in... 


Valves, Inc. 





- «+ final full scale experimental model ... the new model went to engineer- 
which was tested on complete flow ing for final determination of pro- 
hookup. Passing with flying colors... duction techniques to be used and... 


... detailed drawings for machinists ...+ where it was under the constant 

and inspecters were made for use supervision of inspection services 

in actual production... guided by the Engineering Depart- 
ment. Finally we could deliver to 
the customer... 


THE SOLUTIONS the new stop-check valve pictured above. 
Developed in 10 in. and larger sizes for boiler pressures from 1500 to 
3000 Ibs, this new valve easily meets the rigid requirements of perfect 
shut-off and minimum pressure drop. In addition, the original piping 
design called for a valve and elbow. A special design was evolved 
incorporating both of these into the valve, thus eliminating an elbow 
and weld at a substantial saving to the customer. 


EDWARD VALVES, Inc., Subsidiary of 


ROCKWELL MANUFACTURING COMPANY 
1350 W. 145th STREET * EAST CHICAGO, INDIANA 
GLOBE AND ANGLE STOP * FEED-LINE * BLOW-OFF * NON-RETURN 
CHECK * GATE * GAGE AND INSTRUMENT ° RELIEF * STRAINERS 


COPYRIGHT 1953, EOWARD VALVES, INC. 





VALVE SIZE IN INCHES 
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“Technical Tips 


Closing Torques for Globe Valves 
Against High Pressures 


Where tight closure on high pressure lines is absolutely 
essential, globe valves are usually selected in preference to 
other valve types 

However, a simple calculation will show that it is almost 
impossible for one man to close a large globe valve on a high 
pressure line without some sort of mechanical aid. F.dward 
provides this required mechanical advantage in the simplest, 
most inexpensive form through the highly effective Impactor 
handwheel. 

In a globe-stop valve, the torque on the handwheel rim 
must be sufficient to generate a downward force in the valve 
stem at least equal to the pressure to be held under the valve 
disk times the area of the disk. This force varies directly 
with size and operating pressure. Deviations also arise from 
differences in the truencss of the two mating seating sur- 
faces, packing friction, stem thread friction, and the ratio 
of stem diameter to handwheel diameter. 

The chart below shows the approximate theoretical steady 
pull required on the rim of a handwheel to create a tight 
seat in Edward high pressure globe valves with operating 
pressures of 1,000, 2,000 and 3,000 pounds. 

The average man cannot pull more than about 200 pounds 
on the rim of a handwheel. Therefore, some sort of supple- 
mentary closing device 1s needed for the pressures covered on 
our chart, in almost the complete range of valve sizes. 
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POUNDS PULL ON RIM OF HANDWHEEL 


Limit of closing torque one man can exert by hand. 
Torque one man exerts with ten blows of 12” impactor 
Handwheel. 

Torque one man exerts with ten blows of 36” Impactor 
Handwheel. 


Lines II and III on the chart show the closing effect 
obtained by one man with two different sizes of Impactor 
handwheels. Line II shows the closing torque exerted by 
ten blows of a 12 in. Impactor handwheel, namely, four times 
the effect which would be obtained by the same man exerting 
only a steady pull. Line III shows the closing torque 
exerted by ten blows of a 36 in. diameter handwheel, eight 
times the unaided closing torque. 

For some combinations of higher pressures and larger valve 
sizes on the chart, ten blows of either handwheel does not 
indicate complete closure. Additional blows with the Impactor 
will readily obtain drop tight closure in each case. 
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How Tubulan Parks with Found Ends 
Can be Produced. most, ECONOMICALLY 





Tubular parts requiring tapered, 
rounded, flat or other shaped ends 
can be made easily, quickly and 
economically by the Wolverine 


Spun End Process*. 


‘ 
1 
‘ 
' 


Here is a typical case of By virtue of their improved de- 
economy. Shown is a section of a , , ‘ 
4 sign, the finished parts made by this process 


cylindrical part now made in one 
piece from Wolverine tube with perform more efficiently, and their modern 


both ends almost closed by means‘ : 
Semes lines add to the sales appeal. 


of the Wolverine Spun End 
Process. This streamlined design also has the ad- 


eee e Seeman or es, Ole vantage of eliminating several parts, thereb 
redesigned part offers assurance 9g g P 4 Y 
against leaks; and makes the 

let i ° 

comp ete unit more dependable sembly ime as weil. 
at all times. 

This product was formerly A request on your letterhead will bring you 
mode, from 2 cylindrical. form a copy of our brochure “Spun End Process.” 
capped at both ends and silver 
soldered at the joints. 


reducing labor and material costs and as- 





‘ 
"a PATENTED PROCESS RE. 22465 Other Wolverine 
Products 





CAPILATOR® 
—the capillary tube for 
restriction purposes 
COMMERCIAL TUBE 
Wolverine Trufin and the Wolverine Spun End Process available ‘acme an 
in Canada through the Unifin Tube Co., London, Ontario COPPER WATER TUBE (K-L-M) 
ELECTRIC WELDED 
STEEL TUBE 
FABRICATED TUBULAR 


ig / PARTS 
WOLVERINE TUBE DIVISION the tegrated 
—the integral finned tube 
REFRIGERATION AND AIR 


ree CALUMET & HECLA, INC. CONDITIONING TUBE 


. a (Plain or Tin Plated) 
Manufacturers of Tubing Exclusively SPS. PIPE 
SPUN-END TUBET 
1437 CENTRAL AVENUE e¢ DETROIT 9, MICHIGAN 
; *Reg. U.S. Pat. Off 


Plants in Detroit, Mich. & De ’ tur, Ala. Sales i i hd tA Patented Process RE 22465 
catur, Ala offices in Principal Cities ‘a : 


Export Department, 13 E. 40th St., New York 16, N. Y. 
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LINK-BELT Research and Engineering ... Working for Industry 


Thousands of tiny steel balls pound 
extra life into this chain 


Here is how the rollers of Link-Belt Roller Chain are ‘cold worked” 


—by shot-peening 


for added ability to withstand shock and impact. 


LINK-BELT shot-peens the rollers of its roller chain 
for greater shock and impact capacity 


ye TRANSMIT today's heavier loads 
at higher speeds, modern roller 
chain must withstand severe, continu- 
ous impact. From scores of service re- 
ports, Link-Belt engineers discovered 
that the rollers which contact the 
sprocket teeth were a critical member 


in many Cases. 

To make a good product even better, 
Link-Belt metallurgists developed a 
method of shot-peening the rollers 
which greatly increased their fatigue 
life. So effective are the results that in- 
dustry has learned to look for darkened 


ONE SOURCE .. 


rollers as evidence of shot-peening. 

This added manufacturing process is 
one of several that build extra life into 
Link-Belt Precision Steel Roller Chain. 
It’s another example of how Link-Belt 
research and engineering work for 
industry. 

Back of every Link-Belt conveying 


and power transmission product are 


many years of field and laboratory ex- 
perience. That's why these broad lines 
are known throughout industry for 
efficient, long life under the toughest 


service conditions 


LINK-BELT COMPANY 
Executive Offices: 

307 N. Michigan Ave., Chicago 1, Il. 
Plants: Chicago, Indianapolis, Philadelphia, 
Colmar, Pa., Atlanta, Houston, Minneapolis, 
San Francisco, Los Angeles, Seattle, Toronto, 
Springs (South Africa), Sydney (Australia) 

Sales Offices in Principal Cities. 
"3.142 


LINK{@}BELT 


- ONE RESPONSIBILITY FOR MATERIALS HANDLING AND POWER TRANSMISSION MACHINERY 
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DEVELOPMENT 





rG MYHCOM 0 Yoh wmtyues 





New ADL Mechanical Division Building 
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bring them to complete maturity. 
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its scientific and engineering skills in 
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the mee *Maeeaileats . the Mechanical Division to provide industry 
with a unique service... 


ment to operate at four hun 


jred and filty degrees below 


prototype development of equipment 





rero Fahrenheit has its prob 
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ems lubrication is just one 


mntamination and entropic : 
ules ge Ml Scientists in the fields of 
efficiency, some others. Ex 
rf chemistry, physics, metallurgy, mathematics, 


perience in many areas 
engqmeering metallurgy and 
physics enabled ADL to de 


sign and produce expans 


elf) oleh AL aicollia Mello Mi-asaliael M-Teolsolullay 


can be called on as required. 
engines which yreatly 1d 
vanced this art 


ADL has the range of exper 


Our staff is experienced in 
interpreting the ideas of industry and 


ence to develop such unique 
prototypes and world wide . . 
reputation for doing it suc following algel tre La with the 
cessfully perfection of specialized equipment. 
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THERMODYNAMICS - HEAT TRANSFER - REFRIGERATION TO MINUS 456 F. - VACUUM ENGINEERING - i LIQUEFACTION + ELECTROMAGNETISH - MECHANICAL DESIGN - VIBRATION 
, ’ ’ 
/ ; ; 7 


Write for Brochure ME 18-1 
MECHANICAL DIVISION 


Arthur D.Little, Inc. 


CREATIVE TECHNOLOGY SINCE 1886 30 MEMORIAL DRIVE, CAMBRIDGE 42, MASS. 











OVERLOAD 
RELEASE 


CLUTCH 


To designers and manufacturers of high-speed automatic 
machinery, Carlyle Johnson offers practical engineering recommen- 


dations for applications of this protective power transmission unit. 


Let’s consider, for instance, a can or bottle labeling machine... 


when an accidental overload shock occurs. Labels go flying all over the 


place, cans or bottles gang up and are dented or broken, the driving 


mechanism is jammed...and all that costs money and down-time. 


But not if your original power transmission is controlled by 
the Maxitorg automatic Overload Release Clutch, which is manually 
adjusted to transmit the normal running load and instantly dis- 
engages into neutral when the overload strikes. With a minimum 
of clean-up, the clutch is re-engaged ... and all is well. 

Overload Release Cups (note the cam construction) are the 
means by which the clutch is connected to the driven or driving 
member. We make them at relatively low cost... and can also supply 
hub, ring, flange, or cut-off coupling types to suit your specific con- 
ditions. Clutches standardized in 6 sizes, 4 to 5 H.P. @ 100 r.p.m.; 


working torque, 13 to 263 ft. Ibs. 
Send for Bulletin = 150—ME-3 


THE CARLYLE JOHNSON MACHINE CO. 


MANCHESTER . . CONNECTICUT 
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SPEAKING 


There are quite a few types of clutches 
but, within its capacity, the Maxitorg Float- 
ing Disc Clutch is not excelled in applica 
tions for which it is intended. The Carlyle 
Johnson Machine Company is celebrating 
its 50th anniversary of clutch manufacture. 
Throughout those years, our engineers have 
developed new design features, more and 
more compact construction, improv ed 
wearing qualities, and better machining 
practices for maintaining reasonable costs. 

Perhaps the outstanding design feature 
is the patented ‘Separator Springs,” a defi 
nite improvement that moved multiple disc 
clutches up to the front line. Used between 
cach pair of inner discs, they spread them 
endways with an accordion action, so that 
light may be seen between all discs when 
the clutch is in neutral. Therefore, there is 
no drag, no abrasion, no heating. The discs 
actually ‘‘float” or ride free when the 
clutch is in the neutral position. 

Carlyle Johnson's method of finishing 
the engaging faces of the discs assures flat, 
true surfaces. This means that under en 
gagement there are no high or low spots 

. the entire area of the surfaces has an 
evenly distributed contact. Obviously, dis« 
service life is greatly extended. Such refine 
ments are the result of continuous study by 
our engineers to make and keep the Maxi 
torg name high on the list of machine and 
product designers for their original equip 
ment for control of power transmission 

Your problems are in good hands if you 
put them up to our engineers for solution 
We've traveled the country over to check 
on the best and most practical installations 

. and we're on call whenever a problem 
arises. Just ask for Frank R. Simon, The 
Carlyle Johnson Machine ¢ ompany, Man 


chester, Conn 
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He Went Out to Meet Them 


ITH FLARES AND WHISTLES and 
blaring bugles, the Reds had been at- 
tacking fanatically all night. Wave after 
wave they came, in overwhelming 
numbers, 


By dawn, Jerry Crump coud see that 
his position alone was keeping them 
from overrunning L Company. Twice 
he went out to meet them with his bayo- 
net. Once he retook a captured machine 
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gun. And four times he left shelter to 
bring in wounded comrades. 


Now, an enemy soldier crept close 
unobserved. He lobbed a grenade. It 
landed squarely among the wounded 
men. Without a second’s hesitation, 
Corporal Crump threw himself upon 
it, smothered the explosion with his 
own body, and saved his four com- 


panions’ lives, 


The U. 


yg 


Corporal 
Serry Crump 
US. Army 


Medalof Honor 


at the new rate 
start investing in United States Series E Defense Bonds 
through the Payroll Savings Plan at work. 


earning 


“T got hurt,” says Jerry Crump, “but 
I got back alive. Because our armed 
forces have the finest medical equip- 
ment in the world—even at the front. 
And you helped put it there by invest- 
ing in United States Defense Bonds.” 


Bonds are savings. But they mean 


production power, too. Helping pro- 
vide the arms and equipment and care 
of every kind that give a fighting man 
more than a fighting chance. 





Now E Bonds pay 3% ! Now, improved Series E Bonds 
start paying interest after 6 months. And average 3% 
interest, compounded semiannually when held to ma- 
turity! Also, all maturing E Bonds automatically go on 


for 10 more years. Today, 


Peace is for the strong! For peace and prosperity 
save with U.S. Defense Bonds! 
. Government does not pay for this advertisement. It is 


donated by this publication in cooperation with the Advertising 
Council and the Magazine Publishers of America. 
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DEAERATED COOLING WATER 
SAVES ONE COMPANY 


REDUCES CORROSION RATE 90% 
PREVENTS TUBERCULATION 
CUTS TUBE REPLACEMENTS 

LOWERS WATER CONSUMPTION 


A chemical company in California installed a 
Permutit 5,000 gpm Vacuum Deaerator just over 
2 years ago. Now here’s what they have to say about 
it after exhaustive checking and comparison. 


"The benefits occurring from water deaeration 
are difficult to calculate in their entirety, since so 
many of the advantages in small items such as clean 
water lines, better operation of valves, less frequent 
water line replacement and better water flow cannot 
be easily assessed. However, the major corrosion 
costs in this plant .. . have been determined and 
compared with the cost of deaeration . . .” 

And the report goes on to cite actual net savings 
of $85,500 per year resulting from the installation 
of a Permutit Vacuum Deaerater. 


Find out how Permutit can solve your water 
problems. Write to THE PERMUTIT COMPANY, 
Dept. ME-3, 330 West 42nd Street, New York 36, 
N. Y.,, or Permutit Company of Canada, Ltd., 6975 
Jeanne Mance St., Montreal. 














The fittings that 
revolutionized 
pipe welding... 


In the year 1931 Taylor Forge gave industry its 
first real line of seamless, butt-welding pipe fittings. 
We say it was the first real line because it was the 
first to include not only long and short radius ells, 
but also full branch and reducing tees, concentric 
and eccentric reducers, stub ends, caps and welding 
neck flanges. 

This was a fully planned development. Many 
years before Taylor Forge had foreseen the future 
of the butt-welding fitting ... had realized that pipe 
welding could not go beyond its then crude stage 
until pipe users were given all the fittings necessary 
to make up complete piping systems. 

So Taylor Forge went to work on this and after 
long research and development came out with the 
full line that became the inspiration of modern 
pipe welding. 

Naturally the organization that started ahead 
has kept ahead .. . in design, in quality, in breadth 
of line. That is why so many men who have followed 
the development of the WeldELL 
line, refuse to consider any other 
kind of welding fittings. 









































For up-to-the-minute facts, 





see your Taylor Forge distributor 


AYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, General Offices and Works: P.O. Box 485, Chicago 90, Ill. 
Offices in all principal cities. Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada 
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WICKES service 


insures careful planning 

and prompt production 

of your boiler — 2 
installation 





























boiler installation ready in a hurry. WICKES han- 
dles all the details—from the time the first draw- 
ings are made to the day you raise steam pres- 
sure. Then, for the life of the boiler, WICKES sales 
engineers and maintenance men are available 
day and night to keep your equipment operating 


When you need steam generating equipment, you 
want to be able to work out your requirements 
with experienced men who are near at hand and 
know boilers thoroughly. That's where WICKES 
can help you, because WICKES has factory-trained 
sales engineers in twenty-three principal cities in 


the United States and several industrial centers 
outside the country. These men are ready to help 
you plan your new boiler installation. 

And when your plans are settled, you want your 
equipment installed as soon as possible. That's 
when WICKES engineers and production men 


ct peak efficiency. 

WICKES can fill your requirements for steam 
generators up to 250,000 Ibs. per hour and 1000 
psi.—all types of multiple drum boilers, adaptable 
to any standard method of firing. Write today for 
descriptive literature or consult your nearest 
WICKES representative. 


swing into action. They rush to get your new 


ae & € a » Ss THE WICKES BOILER COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 


SALES OFFICES: Atlanta * Boston * Buffalo * Chicago * Cincinnati * 

Cleveland * Denver * Detroit * Greensboro, N.C. * Houston * Indian- RECOGNIZED QUALITY SINCE 1854 
apolis * Los Angeles * Memphis * Milwavkee * New York City * 

Pittsburgh * Portland, Ore. * Saginaw * San Francisco * Springfield, lil. 


* Tampa, Fla. * Tulsa * Washington, D.C. 
146 
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wat fite-Line, REALLY DELIVERS IS MORE SERVICE...LESS SERVICING 
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“Whips Trouble Spots” 
Say users of these 





“Neither Vibration Nor Moisture Are Problems Now,” says the 
Richard Ore Co. “We installed 7 Westinghouse Life-Linestarters® in a 
particularly difficult application, a mine concentrating mill. We were off to a 
flying start immediately—the Westinghouse Life-Linestarter is easier to install 
because of straight-through wiring and the arrangement of breaker and starter 
in a single enclosure. Outages due to moisture and vibration have been virtually 
eliminated. That had been our biggest headache ... more Life-Lines will be 
installed shortly.” 


“‘No Motor Failures of Any Kind, Now,” says Watchcase Manufacturer. “Our 
punch-press motors were 14 feet off the floor. . . just high enough so that lubri- 
cation was often ‘forgotten’. Frequent bearing failures and burnouts resulted 
until we ‘perched’ pre-lubricated Life-Lines up there two years ago. Since 
then... no failures of any kind. We've standardized on Life-Lines.” 


“Straight-Through Wiring Answered My Problem,’”’ says the Baker 
Refrigeration Corp. “We have a new air-conditioning design that requires 
the use of two starters. We found that the Westinghouse Life-Linestarter 
could be more easily mounted in a group within our enclosure—saved assembly 
labor. This completely sold me on your straight-through wiring.” 


“Increase Bearing Life 8 Times,” says Oak Hill Firebrick Co. “We were 
using sleeve-bearing motors on a shaker screen in a firebrick plant. Bearings 
never lasted over six months. Life-Lines installed over four years ago have been 


running 16 hours a day ever since. Pre-lubricated bearings have been perfect.” 


Typical? Yes. Typical of hundreds of reports in every industry. Why not install these 
dependable partners on your machines? A check with your Westinghouse representative 
will bring you full details. Ask for copies of ‘‘Life-Line Motor Case History Book”, B-4769-A 
and “Tomorrow's Starter Today”, B-4677, or write Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. J-21697-A 


you can 6€ SURE...i¢ irs 


Westinghouse 
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Needs no lubrication. Pre-lubri- 
cated, factory-sealed bearings 
eliminate troubles due to under 
or overlubrication, dust and 


dirt. 





Straight-through wiring. Three 
line terminals at top; three load 
terminals at bottom—all easily 
reached from front. 


Bonderite-protected starter en- 
closure. Anchors enamel as if 
it were part of steel itself. Finish 
will not blister or corrode. 


Marcu, 1953 - 117 











All this information has been gathered in one 
compact volume for your use. 


@ Types, uses ond preparation of single-point tools—American 
Standard nomenclature, standard types and sizes of tools, tips, 
inserts, and holders; tool materials, grinding, evaluating tool per- 
formance. 


® Mechanical characteristics and structures of work material— 
Influence of metallurgical structure on machinability, chip formation 
and control, factors influencing surface finish. 


® Definitions, functions and classification of cutting fluids—influence 
on cutting speeds, best ratio of depth to feed, practical cutting 
fluid recommendations. 


® Cutting forces; gross and net power at the cutter-—Tools, speeds 
and feeds for machining a variety of metals, including high nickel 
alloys, stainless steels, copper alloys, cast iron, and plastics. 


@ Net unit power for machining a great number of metals using a 
single size of cut—Formulas for computing power required for 
other cuts, correction factors for various tool angles, computation 
of motor capacity requirement. 


® Economics of metal cutting—Costs of cutting, idle and loading 
time, tool changing, and grinding; cost per piece formula, calcu- 
lation of minimum cost per piece, and of tool life for maximum 
production rate. 


® Tabular dato—Specifically 322 tables covering the machining 
of thirty-five commonly used steels by seven differently shaped 
tools; the cutting speeds and the horsepower required for seven 
speeds varying from 0.002 to '/«" each for nine depths ranging 
from '/« of an inch to one inch; an extensive table from which 
values may be derived for a more complete list of 289 steels and 
conditions; and other tabular data for computing similar informa- 
tion about the furning of 27 cast irons and 34 nonferrous metals. 


Cloth bound $10.00 (20% discount to ASME members) 


Order Your Copy Today 


The American Society of 
Mechanical Engineers 


29 West 39th Street, New York 18, New York 
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For all those engaged in production work 


MANUAL ON 
CUTTING OF METALS 


Providing, in 545 pages, a comprehensive 
coverage of all phases of machinability with 


respect to single-point cutting tools. 


Written in collaboration with twenty-two specialists, this 
new Second Edition of the Manual enlarges upon the first 
(published in 1939) in that it incorporates a more descriptive 
presentation of tool materials and their treatment; of work 
materials and the relations of their behavior and properties 
to microscopic structure; and much new material on the types, 


purposes, and application of cutting fluids. 


Additionally, there are extensive new tables giving both 
unit horsepower and machinability ratings for a great number 
of steels of various hardnesses for specific tools and cuts; and 
charts for determining the speeds for further combinations of cut, 
tool shape and material hardnesses. Specifications for many 
of the materials covered in the new tables are for the most 


recent revisions of mechanical properties. 


The tabular data on-cutting speeds and horsepower of the 


first edition are retained because of their comprehensiveness. 


SHOPMEN will find in this Manual the ready information 


they want. 


PRODUCTION EXECUTIVES can look to it for help in selecting 
the structure of metals to be machined, the correct tool material, 
the size and shape of cut, the proper cutting fluid, and in pre- 
determining the power requirements and best operating speeds 


for all jobs. 


TIME STUDY MEN can use its data on optimum cutting condi- 


tions to formulate operating standards and predict production 


costs. 
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DYNALOG RECORDERS 
and DYNATHERM BULBS 


. 


You can't beat this Foxboro Dynalog- 
Dynatherm combination for insuring 
better temperature measurement on any fo r° 
job between-100° and+600°F. It gives you 


every advantage of speed, accuracy, long 
leads, simple installation, economy, and Can y 
freedom from maintenance. This is why: rane 0? 
The Dynalog Electronic Recorder has an | i 
exclusive variable-capacitor measuring sys- f f e 
tem which eliminates slidewires, gears, DE ge Cem 
cables, high speed balancing motors... no , 
dead space, no batteries to standardize, no = 7 OO° 
motors to service. Standard full-scale pen 
speed only 3 seconds. Sustained accuracy 


lf, of 1% guaranteed. Available for spans as Care ad 


narrow as 5°F. with full-accuracy calibration. 


The Dynatherm Resistance Bulb has unique & COO Or, 


features including metal-to-metal end-contact 
which, when installed in a well or socket, 
gives a speed of response unsurpassed by 
any other similarly protected temperature- 
sensitive element. Exceptionally rugged and 
permanent in calibration. 


SIELOBLOOBL, 


These are only a few of the important 
advantages of this better temperature 
measuring system .. . available also for 
control of temperatures, or with Multi- 
Record Dynalog Recorder for up-to-6 
records on one chart. Write for illustrated 
bulletins, The Foxboro Company, 963 
Neponset Ave., Foxboro, Mass., U.S.A. 


0). 550) 5 INSTRUMENTATION 


FACTORIES !N THE UNITED STATES, CANADA, AND ENGLAND 


MECHANICAL ENGINEERING mn “Marcu, 1953 - 119 














LUBRICANT TUBE 


Actual size of 
gun lubricant tube for 
Nordstrom valves. 





5 \ NOW AVAILABLE 


LUBRICANT 


BULK 
LUBRICANT TUBE 
Actual size of 


bulk lubricant tube for 
Nordstrom valves. 








SIMPLEST, CLEANEST, 
MOST ECONOMICAL METHOD 
OF VALVE LUBRICATION 


The new Rockwell lubricant tubes were developed to provide a 
better means of lubricating Nordstrom valves. They are a big 
time and money saver for maintenance departments; a great 
convenience to supply stores. 

For Nordstrom valves equipped with lubricant screws, you just 
insert tube spout in the valve shank and turn key until lubricant 
chamber is filled. It’s easy and quick! The lubricant is always kept 
fresh .. . no chance for contamination by dirt or grit. The 
inventory problem is simplified-one tube fits all sizes 

and types of Nordstrom valves. 

If you lubricate Nordstrom valves by lubricant gun, then 

specify the new Rockwell gun tube. Insert it in your gun and 

turn the key until all lubricant has been emptied into the 

barrel. The whole job takes only a few seconds. 

Rockwell bulk lubricant tubes are normally packaged in boxes 

of four; however, single tubes are also available. Gun lubricant 
tubes are supplied in boxes of six. 

The most commonly used Rockwell Nordcoseal lubricants are now 
produced in tube, stick and bulk form. Other Nordcoseal lubricants 
and Hypermatic, the energizable lubricant, will still be 

available in stick and bulk form. 


To assure positive valve closure, quick easy operation and 
longest valve life, use only genuine Rockwell lubricants 
in Nordstrom valves. 


Write for bulletin V-220 describing Rockwell lubricants 
for Nordstrom valves. Rockwell Manufacturing Company, 
Pittsburgh 8, Pennsylvania. 


ROCKWELL Built 


Nordstrom Valves 


Lubricant Sealed tor Positive Shut-O” 


gintenance man 
: ease of 
lubricating a Nord- 
strom vaive with the 
new Rockwell bulk lu- 
bricant tube. Insert 
spout of tube in valve 
shank and turn key un- 
til lubricant chamber of 
valve is filled. 


Demonstrating the con- 
venience of filling @ 
lubricant gun with the 


new Rockwell gun tube, 


Insert tube in gun ond 
turn key until all tu- 
bricant has been emp- 
tied into the barrel. 
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4G reasons why Trane 
dry-type fluid coolers last 


Correct metal selection 


A wide variety of types of metals are avail- 
able for highly corrosive applications. Coils 
can be supplied in combinations of cupro 
nickel, admiralty, red brass, copper, alumi- 
num, monel, steel, stainless steel and many 
other special metals. TRANE engineered prod- 
ucts have solved corrosion problems of all 
types, yet obtained maximum heat transfer 
and maximum life from the fluid circuit. 


Permanently bonded fins 


In constructing the Extended Surface Coil— 
heart of the fluid cooler —TRANE bonds fin to 
tube mechanically. This bond is as permanent 
as the metals that form it and as strong as 
though fin-and-tube were one. Heavy support 
plates are used to reinforce and protect the 
coil and prevent tube sagging. And the exclu- 
sive TRANE Guide Flange cradles the coil to 
permit expansion within casing. 





Extra-rugged construction 


Framework of the TRANE Fluid Cooler is so 
strong it can be used for stationary or port- 
able installation without additional bracing. Its 
simple structural design permits fastest pos- 
sible erection. Yet it is more than strong 
enough to support core and accessories and 
withstand wind and shock load. Finish on the 


TRANE Fluid Cooler is a rubber-base paint 
that’s completely weatherproof. 





Jacket water cooling costs are cut to the 
minimum with the TRANE horizontal air 
stream Fluid Cooler. Series EC—available in 
14 sizes with fan diameters from 18” to 120”. 


VENTILATING, AIR CONDITIONING AND HEAT 


Freedom from vibration 


TRANE Fluid Coolers run smoothly . . . quiet- 
ly. They stay sound and tight longer because 
TRANE engineers have virtually eliminated 
the causes of vibration. Here’s how: The 
variable-pitch fans are dynamically balanced. 
Solid, oversized fan shaft is firmly mounted 
in giant thrust bearings. Drive components 
are aligned at the factory and shipped assem- 
bled. Orifice ring is designed to match the fan. 





can be used profitably 





Trane Dry-Type Fluid Coolers 


in 


hundreds of ways. Series GC 
for vertical discharge 
(shown above) is made in 6 
regular sizes with fan diame- 
ters ranging from 72" to 144”. 


pioneers in the science 
of heat exchange 


The Trane Company, La Crosse, Wis. © East. Mfg. Div. Scranton, Penn 
of Canada, Ltd. Toronto * 80 U.S and 14 Canadian Offices 


TRANSFER EQUIPMENT 
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Recently, Zallea was given the 


assignment of developing a group 
of 48-inch expansion joints for 
flight propulsion test facilities on 
a classified defense project. The 
rigid technical specifications of 
this advanced application required 
“tailor-made” units for the job, 
so Zallea engineers analyzed the 
problem and designed the unusual- 
looking joint pictured above... 
the first of its kind. Actually, it is 
a Balanced Pressure, Universal 
expansion joint, 
originally by Zallea 
engineers in 1945, operating at 
165 psi and incorporating internal 


Self-equalizing 
developed 





stainless steel turning vanes to 
provide a smooth flow of gases 
through the right angle bend. The 
unit absorbs 3” axial and 1.27” 
lateral movements through a tem- 
perature range from —100° F. to 
+650° F. No anchors are required 
since this arrangement neutralizes 
end thrust developed by inter- 
nal pressures. 

This example is representative of 
our ability to cope with the most 
difficult expansion joint problems. 
It is our business to specialize in 
the design and manufacture of one 
product only—expansion joints— 
and over the years we have learned 


lor detailed information on 


Zallea Expansion Joints and services 


how to solve the “tough ones” 
effectively and quickly. 


Zallea Expansion Joints are avail- 
able in diameters from 3 inches to 
30 feet... for temperatures from 
sub-zero to 1600° F.... for pres- 
sures from vacuum to 300 psi in 
standard designs, and up to 2,000 
psi in special designs. 


The next time you are faced with 
an expansion problem, get in 
touch with us. We will be glad to 
survey your situation and recom- 
mend the most practical and eco- 
nomical solution. Zallea Brothers, 
820 Locust Street, Wilmington 
99, Delaware. 


ANSION JOINTS 


write today for a free copy of Bulletin 351. 
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BLAW-KNOX OVERHEAD 
ROLLER ASSEMBLIES 


A 
SSEMBLy TYPE o 


Type 9 Functional Assembly 
(illustrated) provides free roll- 
ing action in two directions 
and freedom of movement in 
three—lateral, vertical and 
horizontal. Its internal swivel 
action gives full control over 
all movements, and minimizes 
absorption of piping thrusts by 
the connecting flanges . . . a big 
help in keeping maintenance 
and replacement costs at rock 
bottom. Available for all 
standard size piping. Accom- 
modates operating loads up to 
12,000 Ibs. 


Catalog No. 53 
on request 


BLAW-KNOX 
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for ENGINEERING and 
CHEMICAL PURPOSES 


By “controlled” we mean that every step in alloy- 
ing, molding, pouring and cooling is under 
careful supervision of trained men in our own 
plant... . So, if you require non-ferrous castings 
(large or small) to meet any of the following 
conditions, you are safe in bringing your prob- 
lems to us: Corrosion Resistance; Strength in 
Tension and Compression; Hardness and 
Toughness; Pressure Tightness; Erosion Re- 
sistance; Frictional Wear Resistance or Fatigue 
Resistance. 

Would you like a copy of our famous 48 page 

flexible-bound Reference Book entitled, “Bronze 


Casting Alloys"? if so, write us on your business 
letterhead. 


AMERICAN MANGANESE BRONZE 


COMPANY 
4703 Rhawn St, Holmesburg, Philadelphia 36, Pa. 
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Fully Crowned Tooth Design Can Be Used To 
Solve Your Long-Standing Coupling Problem 


major improvement in gearing for power 

transmission— a fundamental improvement 
in gear tooth design that practically eliminates 
all “end tooth and tip’ contact and provides 
greater freedom of axial movement distinguishes 
Amerigear Couplings from common gear-type 
couplings. Amerigear Couplings offer many 
more advantages than are obtainable with the 
common basic designs. The Amerigear Crown 
Tooth Design can be applied wherever couplings 
are required. There are many instances where 
this design has been utilized to simplify power 
transmission mechanisms and add reliability to 
their performance in a measure heretofore found 
impossible. 








oS SNS 
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Renee Enema Sete Cowen’ Sets Siar 
With Gearing 


Provided By Amerigear Fully Crown Tooth Design (dotted 
lines indicate gear teeth of conventional gear-fype 
Copyright 1953 


 ianienieesteeieietetestee 


If your problem arises from excessive offset or 
angular misalignment, tight back lash require- 
ment, space limitations, high speeds and loads, 
or any combination of these, the solution is best 
made by the utilization of the Amerigear Fully 
Crown Tooth. Amerigear engineers are avail- 
able for consultation. 

AMERICAN FLEXIBLE COUPLING COMPANY 

ERIE, PA., U. S. A. 


Originator of the Amerigear Fully Crowned Tooth 
Sales Offices in Principal Industrial Centers 


Affiliate J. A. Zurn MFc. Co. 


In Canada: CANADIAN ZURN ENGINEERING, LTD. 
2052 ST. CATHERINE ST. W., MONTREAL 25 P. Q., CANADA 





Trade Mork Reg. 


THE ONLY 
GEAR TYPE 
COUPLING 
WITH 
FULLY CROWN 
TEETH 


Oil Seals of 

Amerigear 

Couplings Are 

As Advanced In Design, Performance, And 
Effectiveness As Is The Amerigear Fully 
Crown Tooth. Pat. & Pat. — 


Kah Sh 8 Shy pie fy nmaamaaes 


AMERICAN FLEXIBLE COUPLING COMPANY 


ERIE, PA., U.S. A. 


Please send me turther information regarding 
AMERIGEAR COUPLINGS with the fully Crowned 


Teeth and Caralog No. $01 

Name Title 
Company 

Address 


Zone State 
Please attach to your business letterhead 


coupling.) 
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UNDIVIDED 
ATTENTION 


Diefendorf gives every 
order expert, undivided 
attention at every step of 
manufacture — whether 
the order is large or 
small — whether for a 
complete new installa- 
tion or for a few re- 
placement gears. 


Diefendorf is equipped 
to make gears of all 
types and all sizes — all 
materials. Specification 
orders only. 


DIEFENDORF GEAR 
CORPORATION 


920 West Belden Ave. 
Syracuse, New York 


DIEFEND‘O:AF 


~ 





control 
motors... 


for extremely low 
inertia and high 
frequency response 


HIGH VOLTAGE MOTORS 
60 Cycle, 1/q - 5 - 10 watt models 
Designed specifically for 


electronic systems—operate 
directly in the plate circuit of a 
vacuum tube amplifier. 


LOW VOLTAGE MOTORS 


60 and 400 Cycle, 2'/, - 5-10 watt models 
Recommended for normal two- 
bs ae Be phase applications. 
Visit Our Booth 
No. 2-315 
At IRE Show Linear torque — voltage characteristics 
7 Lineer torque — speed characteristics 
Withstand continvous stalling 
High torque efficiency 
Flexibility of mounting 


FORD INSTRUMENT COMPANY > 


advantages 


Write for Descriptive 
Brochure about al! 
tord Control Motors 








Division of The Sperry Corporation 
S 31-10 Thomsen Avenve, Long Island City 1, N.Y. 
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have working pressures 

range as high as 3000 psi. 

Specifically designed for 

remote push button control 

of hydraulic systems, as 

well as for the handling of 

any non-corrosive fluids. 

Poppet construction elim- 

inates leakage. Impreg- 

nated coils are oil and moisture resistant. Unit can be 
mounted in any position. Available in 110-220 A.C, 


Write For Illustrated Circular G. 


is built into these sturdy 
™ 


FOR QUICK, EASY 
READING 
A Trimount Manometer 
g for every 





for every purp a 

installation 

e Well Type 
Single and Multiple Tube 

e U tube 

e Absolute Pressure 

e Micro Manometers 

e Inclined Manometers 

e Draft Gauges 

e Indicating Flow Meters 

@ Liquid Level Gauges 

e Electronic Level Control 


Write for New lilusirated 


3119 WEST LAKE STREET 
CHICAGO 12, ILLINOIS 
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You can maintain more of the FULL-RATED PRESSURE 


with Engineered 


*P- STRAINERS 


Zurn Low Pressure Drop (LPD) Strainers are 

design improved for correct circularity. They 

ve ample waterways; h inner walls; 

Plug closures facili- have a “ir = as 
Relieving Yoke correctly sized and perforated baskets, eccen- 
assures easy valve trically positioned, all of which combine to 
plug can be un- i reduce pressure loss and afford maximum 
‘ . protection for all types of mechanical units 

connected with pipe lines. Zurn LPD Strainers 

are held to close tolerances for materials, 

shapes, and dimensions, assuring the utmost in 

strength and safety and continuous operation. 


Zurn LPD Strainers are widely used to protect 
close-tolerance control devices and delicate me- 
chanisms, also to protect product purity. They 
make continuous production processes possible. 


Zurn LPD Strainer applications include fluid 

handling lines for lubricating and fuel oil, 

and oil during the refining process; a wide 

range of chemicals produced and used by the 

various process industries; public utility 

See toe, 4 aii power plants; power stations; industrial plants; 
selected basket i ships and high-temperature installations. 
Zurn Fluid Handling Engineers are available 


material may be 

—— ; for consultation on your particular problem 
in the screen cavity, : y Pp ar | . 
thus reducing tur- 


“rial plat ya. ZLURN mec. co. 


INDUSTRIAL DIVISION 
ERIE, PA., U.S.A. 
In Canada: Canadian Zurn Engineering Ltd., Montreal 25, P. @., Canada 


Zurn Duplex Gate Type Zurn Sinlex Strainer. Avail- Zurn “Y” Type Strainers avail- Zurn Duplex Plug Type 
Multi-Basket Strainer. able in offset and straight- able in any cast material and Strainer. 
through types. for high pressures. 











5.a.ZURN m6kG. Co. 


Zurn Engineered Low Pressure Drop Strainers are . industrial Division, Erie, Po., U.S.A 


patented and patents pending. Please send me Zurn LPD Strainer Manual Data No. 952. 


5 ee hi Position ; hed 


WRITE FOR LPO STRAINER MANUAL DATA NO. 952 ME, Company 


Street eae oi Si~ nial ia saeitipallies ex thd tee Ap dads 





This manual includes previously unpublished 
pressure drop data and gives useful, factual City and State ______- 
information on fluid handling. Please attach coupon te your besiness letterbead— Department ME ries 


ee ee es ee ee ee ee ee od 
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Copyright 1958 
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Elliott has a background 
of more than 50 years... 
exclusively in... 


: ) 


) . 
E [ b X ; B [ t Ellictt specializes in Heavy Duty Flexible Shaft units for power 
take-off of truck and tractors, for operating pumps, compressors, 


winches, and similar units @ Elliott supplies Flexible Shafts to build- 


ers of Grinders, Sanders, Polishers, Concrete Vibrators and other 

portable tools for working in metals, plastics, wood and ceramics 

@ Elliott manufactures Cores with windings and materials to suit 

every particular requirement, using the best grades of Full Music 
f 


wire, Stainless Steel wire, or High Carbon wire . . . to fit the job. 


Bring your Power Transmission Problems to ... 


Elliott Engineering Service will help you select 
the type of Flexible Shafting and standard 


accessories which are best suited to your par- 

ticular type of work. inquiries are held in con- @ 

fidence, and this service is your without 

obligation. 


Ask for MANUFACTURING CO. 
Circular 207 


FLEXO JOINTS 


for pipe lines that novel 





om’ 
8! 
* 
Style ail 
oBN 


UNDER THE PLATFORM OF THIS 
AMETRON ELECTRONIC SCALE —— 


industry is switching te electronics for heavy weighing . . . re- through moving pipe lines or to equipment , a Hy ry 
ducing costs, improving efficiency, and providing accurate printed in motion. 
records. The compact Baldwin load cells installed under the Complate 360° swing. The strength of pipe 
platferm are the only scale el nts subjected to weight. The with the flexibility of hose. Only four . 
remote Ametron Recorder converts an electrical signal te print pom all p> Bypy Bye -@ 4 
exact weights on tape, tickets or cards. standord pipe size, %4" to 3”. 
WRITE fer full information end prices. 





Write For Free Ametron Brochure G-3 


mono non tte iil FLEXQ SUPPLY CO. Inc. 


STREETER - AMET COMPANY [hgprerpryearrg oF cua ih me. 


410) RAVENSWOOD AVENUE . CHICAGO 13, ILLINO'TS 


Branches in Pittsburgh Po. Allentown. Pa. and Birmingham, Ala In Canada: S.A. ARMSTRONG, Litd., 1400 O'Connor Dr., Toronto 13, Ont. 
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Expansion of facilities has been the order of the day 
for years past at Combustion’s plants in Chattanooga, 
Monongahela, Chicago, East Chicago and St. Louis. 
This expansion has been necessary to meet the ever in- 
creasing demand for the company’s line of boilers and 
related equipment resulting from the vast growth of the 
power industry both in the United States and abroad. 


Today, with the company’s backlog of orders at an 
all-time high, an accelerated program of expansion is 
well under way at the company’s two largest plants— 
Chattanooga and East Chicago. This multi-million 


ALL TYPES OF STEAM GENERATING, 


FUEL 


hattanoc ga, Tenn,, Plant 


capacity increase at these COMBUSTION Plants 


Eost Chicago, Ind., Plant 


- dollar program, begun early in 1952 and scheduled for 


completion by mid-1953, will effect a 50 per cent in- 
crease in the production capacity of these two plants. 
This increase will add nearly six acres of manufacturing 
area fully equipped with the most modern machine 
tools and special fabricating facilities. 


With these added facilities, Combustion will be able 
to further expedite its delivery of boilers and related 
equipment for all power, process and heating applica- 
tions in unit capacities from 2500 pounds of steam per 
hour up to the largest utility requirements. 


RELATED EQUIPMENT 


6.636 


BURNING AND 


COMBUSTION ENGINEERING —SUPERHEATER, INC. 


CE 


MECHANICAL ENGINEERING 


Combustion Engineering Building « 200 Madison Avenue, New York 16, N.Y. 
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ON YOUR PRODUCTS 
or IN YOUR PLANT 


LOVEJOY 


Lelaleled le 


SPEED CONTROL 


INCREASES PRODUCTION 


With “finger-tip" control, hi can be ded up to in- 
crease production djusted to the speedability of the 
] ecte id to size oF 1%.) of parts of stock— 




























af i 
or 





REDUCES SHUT-DOWNS 


With Lovejoy Varieble Speed Contro!, costly shut-downs are 
eliminated in the process of changing the speed of the machine 
‘o meet varying conditions. 


IMPROVES YOUR PRODUCT 


Lovejoy Variable Speed Contes permits the easy speed corec- 
tion of your for varying conditions. 








The results . . . better pradusts and fewer rejects 
SRE ACES aan 
The when pped with Lovejoy 














Verieble 1 y a — thet “extra” sales appeal. Your 
customers appreciate this added advantage 








LOVEJOY VARIABLE SPEED 


PULLEY AND 
ADJUSTABLE 
MOTOR BASE 


Available for fractional to 8 H.-P. 
drives and speed ratios up to 
3 to 1. 


LOVEJOY SELECT-O-SPEED 
TRANSMISSION 


With lever or hand wheel control. 
Sizes from fractional to 7’ H.P., 
and speeds up to 10 to 1 ratio. 





* * * 





WRITE FOR FULLY ILLUSTRATED CATALOG 
AND ENGINEERING MANUAL 


LOVEJOY FLEXIBLE COUPLING CO. 


5032 W. Lake Street, Chicago 44, Illinois | 


[Also Mirs, of Lovejoy L-R Flexible Couplings and Lovejoy Universal Joints 











ARP AEE, OF 


Imperial is known in drafting rooms 
all over the world as the traditional 
quality tracing cloth. 

With the background of decades of 
experience, its makers have pioneered 
in modern improvements to maintain 
Imperial as the finest tracing cloth made. 








A Massenete Eugiuttrg 
ay *E, ) 
(abt, Tydns 


“A secure future, exceptional opportunities for advancement, 
and a high starting salary await you at Famcui.o, if you are 
one of the men we are looking for. We have openings right 
now for qualified engineers and designers in all phases of 
aircraft manufacturing; we need top-notch men to help us in 
our long-range military program: turning out the famous 
C-119 for the U.S. Air Forces. 

“FaimcHitp provides paid vacations and liberal health and 
life insurance coverage. We work a 5-day, 40-hour week. 

“If you feel you are one of the men we are looking for, 
write me. Your inquiry will be held in strictest confidence, 


of course.” WabteTydo 


*Walter Tydon, widely known aviation engineer and aircraft designer 
and veteran of 25 years in aviation, is Chie{ Engineer of Fairchild’s 
Aircraft Division. 


ae Fa 





CACINE AND AIRPLANE CORPORATION 


AIRCHILD Arciat Duisim 


HAGERSTOWN, MARYLAND 
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Designed for leak-proof closure... 
with Linear O-Rings 


A unique characteristic of Mudco O-Ring Butterfly Valves is their 
ability to provide tight, non-leaking shut-off in industrial, chemical 
and oil field service. This feature is made possible by the use of 
LINEAR O-Rings. The butterfly (disk) is fitted with a precision- 
made LINEAR O-Ring that seals firmly against the valve body. 
The higher the pressure, the tighter the seal becomes—as the 
O-Ring is squeezed against the valve wall. 


As the disk is turned, the O-Ring wipes away all solid material or 
debris . . . assures perfect closing every time. The O-Ring is the 
only wearing part, and it’s made of tough oil and acid-resisting 
synthetic rubber, especially selected by LuNEAR for this application. 
The O-Ring is operating satisfactorily in a great many different 
types of service and stays in top condition handling clean fluid even 
after 75,000 open-and-close cycles. When repair is finally necessary, 
simply renewing the O-Ring makes the valve as good as new. 


If you, too, have a product design problem that calls for reducing 
wear, obtaining a simpler or more efficient seal, or reducing manu- 
facturing cost through better packings—call on LINEAR for pre- 
cision-moulded goods that set a high standard for industry. 


“PERFECTLY ENGINEERED PACKINGS 


5% 


LINEAR, Inc. STATE ROAD & LEViCK ST., PHILA 35, PA 
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De ZURIK 
“EASY 





agen 


product 


: 





?, 
"ee < 
Cte, 
eT TTT TIT Tit il 0b 


Fe. 


for Continuous or Intermittent 
Transmission of Reciprocal Motion 


» SOLID...as a rod 
FLEXIBLE... as a wire rope 


Tru-Lay Push-Pulls 
snake around obstructions. 
Provide positive remote action. 
Operate while flexing, as on 
shakers. Few or many bends. 
Short or long distances. 
Ruggedly constructed for years 
of service. Capacities up to 
1000 pounds input. 


. 


“TRU-LAY 
Ob A\\\\N 
aeons 


Write 


our Detroit office 
today 
for DH-287 


“ 


AUTOMOTIVE AND AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601 Stephenson Bidg., Detroit 2 
2475 Porter St., Los Angeles 21 « Bridgeport, Conn, 


| 
j 
| 

| 


OPERATING" 


PLUG 
VALVES 


Don't 
Leak, 
Don't 
Stick, 
Don’t 
Gum Up! 


E-A-S-Y 


ee od ee On aoe BON 


MBeZuR IK 
PLUG VALVES 


4 
Fao 
A size 


‘ and type 
Lod 
a for every 
industrial 
job 


with just 
De ZURIK 


SHOWER 
COMPANY 


Sartell, 
Minnesota 


Without Lubrication -- 
a smooth quarter-turn --- DeZurik 


valves open to full-flow or shut 


dead-tight every time in any service! 





These Motorized “Yard Boys” 





Work Winter and Summer 
RMR eis = aes. 


The TORO Snow Boy handles loose or packed 
snow — loading it into trucks or blowing it up 


to 65 feet. The TORO Grass King cuts up to 6 
acres a day. ROCKFORD CLUTCHES trensmit 
the power in these labor-saving units. Let 


ROCKFORD clutch engineers help design efficient 
power transmission controls for your machines. 
ENGINEERING 
ROCKFORD CLUTCH DIVISION . petra 
Eighteenth Avenue, Rockford, illinois, U.S. A atoutst 
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When Reheat is Considered... 


take a close look 
at this specific 
Kellogg experience! 





T. date the company’s books show 36 reheat 
jobs both here and abroad. Some of these have 
been completed ... several are underway .. . and 
others are yet to be started—but they all add up 
to a major percentage of all reheat systems— in- 
cluding those operating and those to be built. 

In addition to this specific experience on, compli- 
cated reheat jobs, Kellogg approaches each new 
power piping project with a background that in- 
cludes the fabrication of piping for scores of main 
steam installations which are today producing 
more than 614 million KWs...and operating at 
temperatures ranging up to 1050°F...and higher. 
One of the more recent jobs turned out in the 


Kellogg fabricating shops included the stainless 
steel main steam piping for a reheat system which 
will operate at 1100°F and 2350 psig. 

The metallurgical “know-how” required to bend 
this material...to weld sections into fault-free 
sub-assemblies...and to accurately stress relieve 
is the result both of experience and specific devel- 
opment work. Kellogg pioneered special welding 
electrodes and special welding techniques for 
Stainless 347...and such work is one of the funda- 
mental reasons why Kellogg is specified again and 
again by important companies for critical power 
piping jobs all over the world. 


OTHER FABRICATED PRODUCTS including: Pressure Vessels. . . Vacuum 
Vessels . . . Fractionating Columns... Drums and Shells. . . Meat Exchanger. . . Preccess Piping 
... Bends and Weaders .. . Forged and Welded Fittings... Concrete and Radial Brick Chimneys 


FABRICATED PRODUCTS DIVISION 
M. W. KELLOGG 


HIGH 
PRESSURE 


HH: Boe 


# 


HIGH 
TEMPERATURE 


POWER 
PIPING 
mrLioes ; 
=. 
HIGH 


PRESSURE 


POWER 
PIPING 





SMALL 
TOOLS 
AND 
MACHINE 
TOOL 
ELEMENTS 





American 
Standards 


Published 


29 W. 39th St. 
N. Y. 18 
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ACCURACY OF ENGINE AND TOOL ROOM LATHES 
85.16—1952. $1.06 
This new Standerd gives the tolerances to which industry is 
building 12 in. to 18 in., 20 in. to 32 in., and 40 in. to 72 
in. lathes. Tests by which eccurecy of the lethes may be 
determined are also given. 


ADJUSTABLE ADAPTERS, 85.11—1937. 60¢ 
This standerd gives the generel dimensions of assembly, dete! 
d for adjustable edapter body, and general dimen- 
sions for adjustable adapter nuts, specifications for material 
hnish, marking, and tolerences 





CHUCKS AND CHUCK JAWS, 85.8—1936. 55¢ 
Establishes controlling dimensions for ell chucks from 6-in. to 
36-in. diameter of both medium and heavy duty types, for an 
extre heavy series of chucks with serrated master jaws, for 
power-opereted and hand-operated chucks of two-, three-, 
end four-jaw types 


CIRCULAR AND DOVETAILED FORMING TOOL 
BLANKS, 85.7—1948. 715¢ 
The 62 types of machines for which tool blanks end holders 
ere provided are classified into six diferent groups of com 
parable stock capacities. Dimensions ere given in this Stend- 
ard for (4) circular tools with threaded mounting hole for 
groups 1, 2, and 3, (b) circuler tools with counter-bored 
mounting hole for groups 4, 5, end 6, (c) dovetailed tools 
for all six groups, end (d) circuler forming and dovetailed too! 
holders for all six groups. 


DRILL DRIVERS (Spitt-Sleeve, Collet-Type), 85.27—1951 50¢ 
This Standerd gives teper dimensions, genera! specifications, 
and the dimensions for 135 sizes of drill drivers along with 
the standard and optional teper number for each size. 


INVOLUTE SPLINES, B5.15—1958. $2.00 
Tables give dimensionel and effective clearances, minor 
diameter fits, dimensions for both the flat root and fillet root 
types, basic measurements between and over pins, special pin 
measurements, and hob and broach dimensions. Provisions 
are made for allowable errors. Formulas are given for calcu 
lating pin measurements and torque capacities. Suggestions 
are included for placing dimensions and date on drawings. 


INVOLUTE SERRATIONS, B5.26—1950. $1.00 
Presents « uniform, easily fabricated set of serrations that ean 
be made by several manufecturing processes. The pitches 
included are 10/20, 16/32, 24/48, 32/64, 40/80, 48/96, 
64/128, 80/160, 128/256 complete from 6 to 100 teeth 
only for the first three. There ere provisions for allowable 
errors and effective fits, new basic measurements between and 
over pins, and tables of maximum tooth spece and minimum 


tooth thickness 


JIG BUSHINGS, B.56—1941, REAFFIRMED 1949. 50¢ 
Dimensions fer: Press-Fit, Renewable-Wearing and Liner 
Bushings. 

PUNCH AND DIE SETS FOR TWO-POST PUNCH 
PRESS TOOLS, 85.25—1950. 

These dimensions are for beck-post and diagonal-post sets. 
Tolerances established essure « high grede of tool which can 
be maintained commercially in respect to component parts and 
essembly. Dimensions cover die area, the die holder and 


on TAPERS, B5.10—1943, REAFFIRMED 


MARKINGS FOR GRINDING WHEELS, B5.17—1949. 50¢ 


Covering markings only, this Standard establishes « symbol! tor 
eech of the most essential characteristics of « grinding wheel 
end arranges them in uniform sequence 


SPINDLE a FOR TOOL ROOM LATHES, 


85.9—19 85e 


These oe noses ere for use on tool room lathes, engine 
lathes, turret lathes, and automatic lethes. Di ions cover 
each size and type of nose; mating backs of chucks, face pletes, 
end fixtures, and geges for checking important dimension on 
spindle noses and on back of chucks, face plates, and fixtures 
There ere instructions for drilling balancing holes for Type “ 
spindle. 





ING 


SPINDLE NOSES AND ARBORS FOR MILLI 
MACHINES, BS.18—1943, REAFFIRMED 1949. 50¢ 


Provides the essential dimensions for ends of arbor end 
edepter and for spindle nose, also dimensions for draw-in 
bolt end. 


STRAIGHT CUT-OFF BLADES FOR LAT AND 


SCREW MACHINES, B5.21—1949 50¢ 
Dimensions here given ere for the height, length, and thickness 
of the epproved four types of blades. Sketches show op- 
tional shepes for cut-off blede stock. 


T-SLOTS, THEIR BOLTS, NUTS, TONGUES, AND 


CUTTERS, B5.1—1949. 
a primary purpose of this standard is to Insure interchange- 
ebility. To accomplish this it recommends « width of throet 
ereater than the nominal diameter of the bolt. It also pro- 
vides an alternative standard having the throat width eque! 
to the nominal diameter of the bolt. Other recommendations 
provide for the use of a stud of @ smaller size then the T-bolt 
for the corresponding slot, that T-bolts, nuts, and slots be 
known by the diemeter of the bolt, and for chamfering corners 


LIFE TESTS OF SINGLE-POINT TOOLS, B5.19—1946. 55¢ 


These test methods are for the appraisal of single-point cutting 
tools—for use on such machine tools es lathes, turret lethes, 
boring mills, planes, and shapers. These tests apply to speed, 
feeds, depth of cuts, shape and size of tools, Rockwell herd- 
ness, shape and size of test logs, etc. 


TWIST DRILLS, B5.12—1950. 75¢ 


Provides dimensions for standerd straight shank drills varying 
from 0.0135 to 2.000 in., taper shank drills from 4% in. to 
3K In, the corresponding drill lengths and flute lengths 
Tolerances have been set on the various features of drills to 
provide interchangeability of products of different manu 
fecturers in user's plants. 


75¢ 


Presents (1) basic dimensions for 22 sizes of self-heiding 
tapers; (2) detailed dimensions and tolerances for self- 
holding taper shanks and sockets classified as to (@) the means 
of wansmitting the torque from spindle to shank of tool, end 
(b) the means of reteining the shank In the socket, (3) di 
mensions for steep tapers, and (4) dimensions and tolerances 
for the plus and ring gages epplying to this series. 


MACHINE PINS, 85.20—1947. 50¢ 


Sets up dimensions for the following types of pins: herdened 
and ground dowel pins, straight pins, ground dowel pint 
(not hardened), taper pins, clevis pins, end cetter pins. Ar 

dix gives specifications fer taper pins and a drill chert 





punch holder thickness, shank diameters and !engths, guild: 
and bushings, end removable punch holder shenks. 


OTATING AIR CYLINDERS AND ADAPTERS, 85.5— 
1932, REAFFIRMED 1949. 50¢ 
The four sizes of edapters standardized are: for the 3- and 
4}4-in. cylinders, the 6- and 8-in. cylinders, for ell sizes of 
cylinders from 10 to 18 in., inclusive, for the 20-in. eir cylin- 
der or other power-opereted device having ¢ draw rod pull 
of 26,000 to 40,000 pounds. The length of stroke of the 
Standard cylinders, the position of the piston rod at the end 
of the stroke, the diamete> of the piston cod, and the size of 
the tepped hole in the piston rod have also been standerdized 


a ay CUTTING TOOLS AND TOOL POSTS, 
85.22—19 $1.25 
Standerd seth and illustrates the different classes of tools, 
their parts, and the angles at which they are used. Preferred 
dimensions are for: tool shanks, too! post openings, end lethe 
center height for solid tools and tool holders, six styles of 
sintered carbide tips (their commerciel catalog numbers ere 
also given), and the tips and shanks of tipped tools. 


eases Discount to ASME Members 


tor the size of drill and number required 


MILLING CUTTERS, B5.3—1950. $2.25 


Reflecting the developments in cutter design, tool materiel, end 
machine improvements ere the 56 types for which dimensions 
ere here given. Supplementing the dimensions ere descrip- 
tive illustrations of the approved milling cutter and « glossery 
of terms. 


REAMERS. B5.14—1949. $1.00 


General dimensions of thirty standard types of reamers and 
related tools ere presented along with the megnitude and di- 
rection of the tolerances including the number of flutes In the 
verlous types. 


TAPS—CUT AND GROUND THREADS, B5.4—1948. $1.50 


32 tables give the thread and general dimensions together 
with the working tolerances for nine types of taps. Suppie- 
mentary materiel includes terminology and definitions end 
instructions for marking taps, dies, and’ other threading tools. 


MECHANICAL ENGINEERING 














Representatives —Salcs Agencies 
Business for Sale 
Partnership —Capital 
Manufacturing Facilities 











OPPORTUNITIES 





Positions Open —Positions 
Wanted—-Equipment, Matensi. 
Patents, Books, Instruments, 
ete. Wanted and For Sale 














Answers te box number advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 


POSITIONS OPEN 





MECHANICAL OR AERONAUTICAL 
ENGINEERING STUDENTS NOW 
TAKING ENGINEERING COURSES 


You are studying to be an engineer. Use 
your education while employed in our 
cooperative training program at Detroit, 
Michigan. Acquire experience at an engi 
neering level while assigned to projects 
along with our engineers. Salary com 
mensurate with education. Excellent 
opportunities in research, design, produc- 
tion, and sales. Write giving details of 
personal history, school, scholastic stand- 
ing and desired field of employment. 


Address CA-4219, % ‘‘Mechanica!l Engineer ing 








MECHANICAL 
DESIGN ENGINEER 


To design automatic machines for 
roduction of electronic tubes. 
Five to ten years’ responsible ex- 
perience in design of medium 
weight automatic machinery re 
quired. Vacuum tube equipment 
experience is desirable but not 
mandatory 

Permanent position with oppor- 
tunities for advancement in new 
and expanding division, not de- 
pendent on defense contracts. In- 
teresting and varied projects. Ex- 
cellent salaries. Attractive work- 
ing and living conditions, life and 
health insurance. 

WESTINGHOUSE ELECTRIC 
CORPORATION 


ELECTRONIC TUBE DIVISION 
P.O. Box 284 Elmira, New York 








DESIGN ENGINEERS 


For design of special medium weight 
automatic equipment. Will be called upon 
to experiment with and recommend im 
provements to existing equipment as well 
as design of new equipment. Degree in 
mechanical engineering desirable. Should 
have a minimum of five years of design 
experience. 


Location: CHICAGO. Compensation 
dependent upon experience and ability, 
Position is not dependent on defense con- 
tracts and is permanent and offers good 
working conditions with excellent company 
benefits. Replies will be treated confiden- 
tial and arrangements will be made to 
interview selected applicants. Submit 
complete resumé stating experience, edu 
cation, salary required and date avail- 
able. 


Address CA-4258, “% “Mechanical Engineering.” 








RATE Classified Advertisements under this heed- 
ing in MECHANICAL ENGINEERING ere 
inserted at the rete of $1.70 a line. $1.35 
@ line to members of ASME. Seven words to the line 
everage. A box number address counts as one line 
Minimum insertion charge, 5 line basis. Display Adver 
tisements carried in single column snits of multiples of one 
inch at flat rate of $28 per inch per insertion. Copy 
must reach us not later than the 10th of the month 
preceding date of publicetion. 














Paper Mill io che East has opening for Paper Mill 
Superintendent. Muse be Graduate Engineer or 
employed as Seperintendent or Assistant Superintend 
ent in modero tissue mill. Write own salary if 
you have the ability. Great opportunity for ferure 
Ideal conditions. In first letter submit complete 
resumé of personal background, education and 
expericnce 


Address CA-4253, care of “Mechanical Engineering 








MECHANICAL ENGINEERS 
and MACHINE DESIGNER 


Also Electrical, Power, Civil, Industrial, 
and Chemical Engineers- Needed for ex- 
panding Engineering and Development 
program. Openings for various types of 
experience and levels of responsibility 
Please reply in writing with a full resumé 
of training and experience, including 
salary requirements. All applications 
handled promptly and confidentially 
Personnel Department 
Congoleum-Naim inc., Kearny, New Jersey 








MECHANICAL ENGINEERS 
THE FRANKLIN INSTITUTE 
LABORATORIES 
FOR 
RESEARCH 
AND DEVELOPMENT 


offer 
Excellent opportunities in the 
fields of ipdvouhios bearings, 
friction and wear, stress analy- 
sis, dynamics heat transfer, de- 
sign and development of special- 
ized machinery. 
Responsible positions available 
as research engineers, test engi- 
neers, development engineers 
and designers. 
Salary commensurate with 
ability and experience. 

Send Resumé and Salary Desired to: 


Personnel Department 


THE FRANKLIN INSTITUTE 
20th & Benjamin Franklin Parkway 
Philadelphia 3, Pa. 

















Mechanical, civil, and chemical engi 
neers are needed for design and 
inspection work at Standard Oil 
Company's largest refinery located 
near Chicago 

Continuing expansion of facilities 
and technological advances create 
openings for qualified engineers. Re 
cent graduates are desired, and are 
offered an opportunity to work and 
advance with one of the leading com 
panies in an industry noted for its 
engineering achievements 

Engineering staff is permanent 
with excellent opportunities for ad 
vancement and also promotional out 
lets to other departments of the 
Company. Positions are well-paying 
and outstanding eraployee benefit 
plans are provided 

The interesting variety of work in 
cludes inspection of existing oil re 
fining units and of new facilities: also 
the design, construction, development 
and servicing of all types of oil refin 


ADDRESS: Mr. P. L. Krauel 


Standard Oil Company 





Engineers 


wanted by 
STANDARD OIL COMPANY (Indiana) 


Chief Engineer, Whiting Refinery 


2400 New York Avenue. Whiting. Indiana 





ery equipment. This includes power 
plants and distribution systems, wa 
ter supply and waste disposal facili 
ties, structures, buildings, heat 
exchangers, piping, fractionating and 
other process equipment used in the 
development and distribution of pe 
troleum products 

Reply by letter, giving complete 
summary of education and experience 
and stating salary expected. All ap 
plications will be carefully consid 
ered and kept strictly confidential 


STANDARD 
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COMBUSTION ENGINEER 


Graduate Engineer with about cen years’ experience on 
stokers and combustion controls, to maintain top 
boiler performance on ficet of Great Lakes vessels 
Work on vessels and in office ashore. State qualifica- 
tions and salary required 


Address CA-4240, % ‘Mechanical Engineering.’ 








MECHANICAL 
ENGINEER 


We are organizing and staffing a Central 
Engineering Department at the East 
Coast Home Office of a large chemical 
manufacturer, and are secking a grad- 
uate mechanical engineer, 35 to 45, 
with at least ten years’ experience in 
chemical or petroleum = equipment 
and piping design and thorough knowl- 
edge of drafting room practice from the 
supervisory standpoint. Also one or 
two junior positions will be open with 
less exacting experience requirements 
but calling for background in materials 
selection and stress analysis in high 


with creative ability and a sincere interest 
in stable employment wanted by a me 
dium size well-known machine tool com 
pany. Openings exist in research, ma- 
chine design and equipment design divi- 
sions due to present and projected design 
of new products. Applicants with working 
knowledge of machine hydraulics, servo- 
mechanisms and electrical components 
desired. Company is located in a pleasant, 
progressive New England village having 
good recreational facilities, modern schools, 
hospital, etc. Excellent working condi 
tions and congenial atmosphere. 


Address CA-4199, % ‘‘Mechanical Engineering.” 


It will pay you to watch the 
announcements on these 
pages for an opportunity 
that you may be looking 
for or one that may be of 
interest to you. 














MECHANICAL ENGINEER 


We need one experienced BS or MS Mechanical 
Engineer for design, construction and maiatenance 
work io connection with bench scale and pilot plant 
research in coal processing. This position offers an 
exceptional opportunity for advancement both in re- 
search and in anticipated commercial fields. Replies 
inclading education, experience, references, salary 
desired and recent photograph should be directed to 


CENTRIFUGAL 
COMPRESSOR ENGINEER 


Senior and junior engineers for 
design and development of indus- 
trial air, gas and refrigeration 
compressors. Analysis of existing 
designs including performance cal- 
culations for special applications. 
Have thorough knowledge of 
modern centrifugal compressor de- 
sign practice, particularly as ap- 
plied to multi-stage compressors. 
Address replies stating qualifica- 
tions, complete personal data, 
resumé of experience and salary 





pressure po design. Write in : 
strict confidence to arrange preliminary Senenifs Caelliestet Cast Conpeny expected, to 
discussion. Research and Development Division 
Library, Pennsylvania 

Attention: William FP. Saalbach 
Adviser on Personne! 


Employment Manager 
CARRIER CORPORATION 
SYRACUSE, NEW YORK 


Address CA-4243, % “Mechanical Engineering.” 























ENGINEERS ‘A'S:M'E: 


Unusual opportunity for rapid advancement and graduate 
study with vigorous new organization now expanding in 
field of Ordnance, Electro-Mechanical and Electronic 
Devices, Aircraft and Missile Launchers and Catapults, 


Compression Distillation, Servo- Mechanisms, Etc. M E M B E R S 
DESIGNERS Have you received your copy 


Challenging positions in creative design of Special Machin- of the 
ery, Turbines, Compressors, Pumps, Ordnance, Controls, ’ " 
Etc.—if you have background experience in Structural, -A:S‘M’E: Mechanical Catalog 
Electrical or Mechanical Design. 5 

this year. 


DRAFTSMEN ? 


Minimum of 2 years’ Drafting and Layout Experience on ss 
Electrical and Mechanical Equipment. 


_ . 
BENEFITS: 

In-service training Rapid Professional Development, 
Premium Pay for Overtime. . Permanent Job Security 
Aid for Advanced Education Modern Suburban Office 
Free Parking. 


LIVE— 


in suburban area. . 60 minutes from N.Y.C., 30 minutes 
from Philadelphia, 36 minutes from Seashore... Superior 
Housing Facilities can be arranged through our Personnel 
Department... Moving Allowance. 


EARN MORE—SAVE MORE 


with Foremost Creative Engineering Organ- 
ization in the United States. 


POWER GENERATORS LTD. 
25 North Montgomery St., Trenton, N. J. 


We have several dozen copies left which ase 
available to members (without charge) and we 
shall be glad to mail you one upon request 
as long as the supply lasts. 


Cw 


-A:S‘-M-E- CATALOG 
published by 


American Society of Mechanical Engineers 
29 West Thirty-Ninth Street 
New York 18, N. Y. 
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BRIGHT MINDS CONJURE UP 
ELECTRONIC MENTAL GIANTS 


AT NORTH AMERICAN AVIATION 


An airplane's rate of descent used to be painstak- 
ingly computed from photographs which took 
several days to evaluate. Then North American's 
electro-mechanical engineers developed Trop! 
(above) for the Navy for carrier suitability tests. 

Trop! is an electro-optical Touchdown Rate of 
Descent Indicator that watches the airplane de- 
scend, measures its rate, and electronically readies 
its information so it’s available the minute the pilot 
lands. TRopt’s electronic brain saves untold time, 
men and money for the Navy. 

TRODI is just one ingenious example of the chal- 
lenging electronic and electro-mechanical work be- 
ing pioneered at North American by some of the 


nation’s best scientific minds, using the most ad- 
vanced facilities. 

If you like theory, you may find an exciting and 
secure future at North American in the field of op- 
erations analysis, advanced dynamics, kinematics, 
noise, error or information theory, systems engi- 
neering, statistical quality control or servo analysis. 

If research and development are your specialty, 
you'll find attractive opportunities in radar and 
communications systems, analogue and digital 
computers, automatic guidance systems or optics. 

Write today, including a summary of your edu- 


cation and experience, to: 


- 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 

ad 


NORTH AMERICAN AVIATION, INC. 


Engineering Personnel, Missile and Control Equipment Department 


> 12214 Lakewood Boulevard, Dept. 93-M, Downey, California 


NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 
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A Big Opening on 
A Big Plant ae 


A Big Future — 








through that door enter some of the world’s finest Aviation Engineers, Technicians and Production Workers. 






















- and through that door come out some of the world’s finest Aircraft. B-47 Stratojet Bombers and the new 
C-130A Turbo-Prop Air Force Cargo Planes. 


More Engineers and Technicians are needed, for more planes are going to roll through those doors . . . for a long 
time to come. It is a long range program. It's a Big Opening, in a Big Plant, with a Big Future! Maybe it’s for you! 





OF INTEREST TO: 





@ Aircraft Design Engineers @ Process Engineers @ Engineering Drawings 

@ Production Design Engineers @ Service Engineers Checkers 

@ Structures Engineers @ Aerodynamics Engineers @ Many other highly skilled 
@ Weight Engineers @ Aerodynamicists classifications 

@ Equipment Engineers @ Technical Illustrators 


@ Engineers with abilities adaptable to Aircraft Engineering 











Here is where ability and ambition can push to new heights. Worth investigating, isn’t it? Just mail the coupon and 
get full details. You owe it to yourself. 


| LOCKHEED , 












I CLIP AND MAIL TODAY ! ] AIRCRAFT CORPORA 
I Lockheed Employment Manager / Plea.e send full detaiis i 
j 594'2 Peachtree St., N. E. > on MY opportunity j 
Atlonta, Ga. Dept. ME-3 \ at LOCKHEED 
| Name | LOOK TO GEORGIA 
DIVISION 
I Address I LOCKHEED 
' FOR MARIETTA, 
y City and State a LEADERSHIP GEORGIA 
: Job Interested In I 


Diesel ais sees eueeatn ale a came une am eee ae 
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Engineer Wanted 
for Sunny South 


Engineer experienced in estimating and 
lesign of barges and floating equip- 
ment. Offices and yards located in the 
South. Excellent opportunity for con 
scientious and aggressive man 


Address CA-4221, % “Mechanical f 














MECHANICAL ENGINEER 
NEEDED FOR 
EXPLORATORY RESEARCH 
and NEW DEVELOPMENTS 


Prefer man with research experience in 
mechanisms or structures and who likes to do 
some experimental work to prove his theo- 
retical conclusions. 
BORG-WARNER CENTRAL 
RESEARCH LABORATORY 
BORG-WARNER CORPORATION 


Bellwood, lilinols 








ENGINEERS 
AND 


PHYSICISTS 
BS-MS-PH.D. 


Responsible positions in mechanical, 
electrical or electronic engineering, 
physics or engineering physics for 
advanced development and design of 
special equipment and instruments 
Prefer men with minimum of two 
years’ experience in experimental re- 
search design and development of 
equipment, instruments, intricate 
mechanisms, electronic apparatus, 
optical equipment, servomecha- 
nisms, control devices and allied sub- 
jects. Positions are of immediate 
and permanent importance to our 
operations. Southwestern location 
in medium sized community, Ex- 
cellent employee benefits. Reply by 
letter giving age, expericnce and 
other qualifications. All applica- 
tions carefully considered and kept 
strictly confidential. Ind. Rel 
Manager, Research & Development 
Dept 


PHILLIPS 
PETROLEUM COMPANY 


Bartlesville, Oklahoma 








Use a CLASSIFIED ADVERTISEMENT 
For QUICK RESULTS 











MECHANICAL ENGINEERING 


+ 


TO 


ELECTRO-MECHANICAL 


ENGINEERS 


AND 


DESIGNERS 


with experience in 


L, PRECISION 


+ 


HUGHES 
RESEARCH 

AND 
DEVELOPMENT 
LABORATORIES, 


one of the nation’s 
leading electronics 
organizavions, 1s now 
creating a number of 
new openings for 
qualified electro- 
mechanical engineers 
and designers in 
important phases 

of its operations. 


HOW TO 

APPLY 

Write today to 
address below, 
giving details of 
qualifications and ex- 
perience. Assurance 
is required that any 





relocation of an 
applicant will not 
cause disruption 
of an urgent 
military project. 


” 


HUGHES 


THE COMPANY 


the Hughes Laboratories, 
located in Southern Cali- 
fornia, are presently en- 
gaged in the development 
and production of ad- 
vanced radar devic es, 
electronic computers and 
guided missiles. 


THE OPPORTUNITIES 


Opportunities are offered 
for men who will perform 
interesting work on de- 
velopment of intricate 
new devices in close asso- 
ciation with outstanding 
scientists. Activities will 
embrace a variety of chal- 
lenging problems requir- 
ing originality and afford- 
ing unusual possibilities of 
progress in learning. 


FIELDS OF WORK 


The work includes such 


' 
! 
' 
' 
j 


DEVICES 


fields as those involving 
Servo Mechanisms, Com- 
puters, Microwave Tubes, 
Pulse Circuitry, Solid- 
State Physics, Miniaturi- 
zation, Antennas — Wave- 
guides, Heat Transfer, 
Hydraulics—Gyros, Test 
Equipment, Subminiaturi- 
zation, Stress Analysis, In- 
strumentation, Structures, 
and Precision Production 
Mechanisms. 


YOUR FUTURE 


Working experience in 
advanced techniques em- 
ploying the above fields 
will increase your value 
to the Company as it fur- 
ther expands in develop- 
ment of electro-mechani- 
cal devices. Large-scale 
use of electronically con- 
trolled systems in business 
and industry is a certainty 
within the next few years 


RESEARCH AND DEVELOPMENT 


LABORATORIES 


SCIENTIFIC 


AND ENGINEERING STAFF 


CULVER CITY, LOS ANGELES COUNTY, CALIFORNIA 
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PROJECT MANAGER COMBUSTION RESEARCH 
ae or mechanical engineer with heavy experience all phases design Engineers experienced in the 
chemical or oil plants, capable of administering and guiding projects from : 
— through various specialise departments; dea ions with client development of combustion 
as the principal coordinator and administrator on the specific job, for engi equipment for liquid fuels are 
neering company, Metropolitan New York. Should thoroughly understand d b | 
mechanical and structural aspects as well as chemical; operating experience AS SS ae ae Cae 
helpful. Permanent position of great opportunity for top-notch man only, employment opportunities at 
since little time for training. Must be flexible and able fit into growing pro ; ; . 
gressive organization's methods. Full details first letter. Battelle's extensive research 

Address CA-4252, care of “Mechanical Engineering.” laboratories. For prompt, 
confidential consideration, 
please write directly to 

BATTELLE MEMORIAL INSTITUTE ¥ 
505 King Avenue 
Columbus 1, Ohio 
TECHNICAL PERSONNEL 
looking for a 
RESPONSIBLE POSITIONS 
in 
piteititiinen AC SPARK PLUG DIVISION 
PRODUCTION OF GENERAL MOTORS 
INSTRUMENTATION 
MATHEMATICAL ANALYS sips 
INDUSTRIAL ENGINEERING PRECISION INSTRUMENT PLANT 
ARCHITECT-ENGINEER LIAISON 
ee LPS repeakeryep ry ype 
an i i 
MECHANICAL and ELECTRICAL DRAFTING ane Comme Ee SP 
PROCES DESIGN, DEVELOPMENT, od OPERATION “Rae 
en i i 
PILOT PLANT and TEST LOOP OPERATIONS and DESIGN Enaledh nates oaptgnenet. 
‘TING, VENTILATING, AIR CONDITIONING, en MECHANICAL DESIGN ENGINEERS 
eter. "SEND ENGINES 
investigate opportunities at our ELECTRONIC DESIGNERS 
New and expanding division ef an 
INSTALLATIONS established firm with 20 years of suc- 
a aed cessful experience in the instrument field. 
Send resume and salary information requesting detailed information Work involved deals with the manu- 
concerning Openings, Company Policies and Community Life facture and development of highly 
TECHNICAL PERSONNEL OFFICE a 
vanced type. 
CarBIDE AND CARBON CHEMICALS COMPANY Write or Apply 
a division of AC Spark Plug Division 
General Motors Corporation 
UNION CARBIDE AND CARBON CORPORATION 1925 E. Kenilworth Place ' 
POST OFFICE BOX P, OAK RIDGE, TENN. Milwaukee 2, Wisconsin 

















MECHANICAL ENGINEER-Opportunity for experienced ASSISTANT MILL METALLURGIST—for large Copper Com- 
mechanical engineer to join long established ay in mid- pany, Chile, South America College graduate with some experi- | 
‘ | 


west. Products sold throughout the world. Excellent employee ence, to work in Mill Metallurgical Laboratory. 3-vear contract Sas oO sa; 
benefits. Must be capable of supervising design and develop Transportation both ways and salary while traveling paid by Additional pportunities Ij 
ments of major equipment used in mining, crushing and cement Company. In reply give complete details. Address CA-4233, } 
industry operations. Replies treated confidentially. Give ex- care of ‘"Mechanical Engineering.’ s 

rience, age, references and salary requirements Address - are offered in the 

A-4222, care of ‘‘Mechanical Engineering DESIGNING DRAFTSMEN—with experience in concrete of 

: struction large ( om ; Hl — 

INSTRUCTOR OF MECHANICAL ENGINEERING~—Northern — mruction fangs Capper Company, Chile, Cout® Americe display advertisements 

, contract. Transportation both ways and salary while 
New York Technical College in cither design os heat power field traveling paid by company. In reply ¢ complete detail 
Salary range $3800 co $4200 for nine months depending on quali Add . ( pon “e Pe Meck " geve competes Cetatls 73 7 

ae s “Se care Oo ec nical J c 
fications. Address CA-4229, care of ‘Mechanical Engineering _ - neaccal Sage seri. on pages F F 76, 
ASSISTANT PROFESSOR OF MECHANICAL ENGINEER ENGINEERING DRAWING TEACHER —Take charge of draw 100 130 
ING—Location epecece New York. Salary dependent upon ing program including descriptive geometry and machine design 
ps Pe Pp : , 4 
M.S. degree plus industrial experience. San Jose State College, 


walifications. Opening in cither heat power or design. Address 
q pe f rm & 


CA-4230, care of “Mechanical Engineering.” San Jose, Calif 
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* JET EXPERT — Ray Small, right, an Engine Project Manager, keeps close contact with his engineering personnel 
and with the engines that he is responsible for from development and testing through production and delivery. 


JET ENGINES «> YOUR FUTURE 


YOU CAN DEVELOP BOTH 
GENERAL ELECTRIC 





At General Electric’s sprawling Evendale Plant, our engineers are developing 
and testing advanced jet engines to power America’s planes of tomorrow . . . and, 
at the same time, they are developing solid careers for themselves. 


Many of the creative jet engineers now employed at our Jet Center helped G.E. 
develop this‘ nation’s first jet engine 10 years ago. YOUNG VETERAN — Starting as a Test 


. . = ‘ - ‘ er , ‘ , Engineer in the company's training program 
At General Electric’s Aircraft Gas Turbine Division, you, the creative engineer, will a 1900, Me. Sercll hes mode = seeld oiab 
have every encouragement, every facility to assist you with engine development in the company’s Aircraft Gas Turbine Divi 
bl S ly ad . ] isfvi stabili | fow of th aera sion, so that today, he holds a responsible 
probiems, Steady advancement and satislying stability are but a few ol the prospects position as a Project Manager, guiding the 


before you with G.E. at Evendale. development of Boeing B-47 jet engines 


If you are interested in a permanent career solving engineering’s newest problems, 
we invite you to match your qualifications with the positions listed below: 


AERODYNAMICS LABORATORY ENGINEERING LUBRICATION 

FLUID MECHANICS STRESS ANALYSIS METALLURGY 
THERMODYNAMICS HEAT TRANSFER FLIGHT MATHEMATICS 
TESTING HYDRAULICS FIELD ENGINEERING 

WELDING ELECTRONICS CREATIVE MECHANICAL DESIGN 


VIBRATION AND DAMPENING INSTRUMENTATION SERVO-MECHANISMS 


Positions are available at West Lynn, Mass. and Cincinnati, 
Ohio. Please do not apply if your best skills are being used 
for vital defense work. Send your resume to: Technical and 
Supervisory Personnel, Aircraft Gas Turbine Division, Dept.M. 


STRATEGIC BOMBER — Six G-E jets 
power this Boeing B-47 medium bomber, 
which recently set a new speed rec- 
ord from Hawaii to the United States. 


CINCINNATI 15, OHIO 

















@ MECHANICAL ENGINEERS 


Experienced in: 


Design and Development of Mechanical Systems 
including experience in 
MACHINE DESIGN 
STRESS ANALYSIS 
MECHANISMS. 
CAM DESIGN 
GEAR AND GEAR TRAINS 


@ ELECTRONIC SYSTEMS ENGINEERS 
Experienced in: 


Development ond Design of Electronic Systems 
including experience in 
SERVO DRIVES 
RADAR MICRO WAVE TECHNIQUES 
PRECISION TIME MEASUREMENTS 
COMPUTERS 
GYROS 
SYNCHROS 
UHF CIRCUITORY 


DAYSTROM INSTRUMENT—a great new division of an old established company 
—offers challenging assignments and splendid facilities in a magnificient new plent. 
Enjoy ideal working and living conemeene within 30 minutes driving distance of 
word-famous winter and summer resorts . . . only three hours from New York or 
Philadelphia. 

Salary in line with ability. Modern benefits program. 

Interview and moving expenses paid. 


Write or Phone —INDUSTRIAL RELATIONS DEPARTMENT 


‘“DAYSTROM. 


: 


OF DAYSTROM, 


Incorporated 
ARCHBALD, PA. 


_ Instrument Division ag aE 
AFFILIATE COMPANIES: 


American Type Founders Inc.—Daystrom Electric Corp. 
Daystrom Furniture Division 








ELECTRO-MECHANICAL ENGINEERS 
FOR DEVELOPMENT AND DESIGN 


To work in the design and development of 
automatic controls, systems, and com- 
ponents. Electronic or hydraulic circuit 
design experience necessary. Write, giv- 
ing full details including education and 
experience. Personal interviews will be 
arranged. 


ARANA REGULATOR co. 
es. 3, ieee 








LEADING CALIFORNIA FIRM NEEDS 
CHIEF MANUFACTURING ENGINEER 


Metal fabrication firm, San Francisco Bay Area, secks 
graduate Mech. Engr., 10-15 yrs. experience in 
Tool, equipment design in connectioa with forming, 
processing metal parts. 
Manufacturing methods and processes, time stand- 
ards, factory layout, equipment selection, cost 
estimating 
Supervision-ad ministration of process aed iodustria! 
engineering. 
About 40 yrs. old. Attractive salary if your ability, 
personality, experience suitable. In replying, indi 
cate examples where you have demoastrated initia 
tive, imagination and intelligence in your work. 


Address CA-4249, % “Mechanical Engineeriag™ 














ENGINEERS 
DESIGNERS 
SPECIALISTS 


Positions available for men with several! 
years’ experience. Assignments involve 
design of power — aeronautical 
test facilities and general industrial 
facilities. Desire adequate background 
in any of these fields 


* Aerodynamic design of edvenced fest 
facilities and jated equip 

* Compressible gas process nainin- 
ing. 

* Heating and ventilating and air con- 
ditioning design and layout and 
equipment selection. 

* Heat transfer calculations and equip- 
ment selection. 

* Industrial process plant engineering. 

* Mechanical equipment selection and 
specifications. Bid evaluations. 

* Piping design and layout. 

* Pipe stress analysis. 

* Power plant engineering. 

* Pressure vessel design. 

* Process controls design. Familiarity 
with valves and hydraulic, pneumatic 
and electrical operaters desired. 


Sverdrup & Parcel, Inc. was established 
in 1928 and employs over 600 people 
Unusual engineering opportunities 
exist with our well established firm in 
connection with the design of a variety 
of —— projects including ad- 

aeronautical test facilities, 





vance 
bridges, buildings, power plants, trans- 
mission lines and general industrial 
facilities 


Please write fully to— 


SVERDRUP & PARCEL, INC. 
CONSULTING ENGINEERS 
915 Olive St. Lovis 1, Mo. 
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IRST CLASS MILL METALLURGIST— to work directly under 
Assistane Superintendent and be in ful! charge all testing and 
research large copper concentrator, Chile, Souch America. Grade- 
ate engineer required with experience in operation milling plants 
ising crashing, grinding and froth flotation etc. 3-year contract 
Transportation both ways and salary while craveling paid by 

ompany. In reply give complete details. Address CA-4231, 
are of ‘'Mechanical Engineering.” 


OUNG CIVIL ENGINEERING GRADUATE-—with some 
experience in maintenance of track and track equipment for 
Railroad Department large Copper Company, Chile, South 
America. 3-year contract. Transportation both waye aod salary 
while traveling paid by Company. In reply give complete 
details. Address CA-4232, care of ‘Mechanical Engineering 


MECHANICAL ENGINEERING TEACHER—Take charge of 
ew heat power lab. and teach lecture and lab. courses in M E 
M.S. degree plus industrial expericnce. San Jose State College, 
an Jose, Calif 


RADUATE MECHANICAL ENGINEERS and PHYSICISTS 
10 want to develop their experience by working on varied 
echanical research and development contracts; either design or 
rest including kinematics, mechanics, measurement of high 
peed transient forces and motion; some military work (U. § 
tizens only). For application and particulars of positions 
available write: Enginecring Mechanics Department, Southwest 
Research Institute, Post Office Box 2296, San Antonio, Texas 


XECUTIVES--ENGINEERS, Superior talent uceded for out 
canding companies: No cost to employees. 1) Manufacturing 
xecutive, candidate for Works Manager: planning productior 
ant layout, methods, tool design; requires engineering degree, 
freen years manufacturing; air conditioning, refrigeration pro 
tion helpful: mid-west. 2) Sheet Metal Design Engineer for 
losures, cabinets; know fabrication, tooling; degree; under 
mid-west growth~ ompany. 3 Roofing Plant Manager, felt 
asphalt processing; skilled in cost reduction, labor supervision 
icading smaller company. 4) Planet Engineer, experienced a 
aintenance, large process machinery; to $0; degree; mid-west 
5 Industrial Engineer, materials handling, process efficiency, 
b rating; to 40; small town. 6) Superintendent, Machine 
Shop; general manager caliber, machining, boring, heat-treating 
arge parts; engineering background desired; established, grow 
g Pennsylvaniaforge. 7) Also: Company President: Tresaurer 
Manufacturing Vice President; Management Engineer; Industria 
Relations; others. Send complete resume (experience, age, edu 
ation, etc.) in confidence; Company connections protected; no 
fee. Executive Search Division, Glover Associates, Inc., Man 
agement Consuleants, Chrysler Building, New York 17, New York 


MECHANICAL ENGINEERS -Massachusetts Institute of Tech- 
»gy's Digital Compater Laboratory has several staff positions 
pen for mechanical engineers with 2 or mose yeare’ experience 
iesign, production, or packaging of electronic equipment or 
ectro-mechanical instraments. Interesting work io the field 
if high-speed digital computing equipment. Salary commen- 
surate with candidate’sexpericnce Porfurther information write 
Digital Computer Laboratory, M 1.T., 211 Mass, Avenue, Cam 
ridge 39, Mass 

‘OSITION ir MECHANICAL ENGINEERING Locatio 


New Orleans. Minimum salary $3300 for nine mouths. A. M 
Hill, Talane University 


INVENTIONS 


WRITE for information about service for selling inventions 
atent Exgineering Development Co., 617 Pioneer A 
tuilding, Houston, Texas 


REPRESENTATIVES AVAILA 


MANUFACTURERS REPRESENTATION WANTED—by Me 
hanical Engincer for Japan. J. L. Ingram, $604 Interbay Blvd 
Tampa, Fl 


BUSINESS OPPO 





PRODUCTS WANTED 


Smal! manufacturer of machinery wishes to expand 
present facilities. Willing suppiement present equip- 

cnet. Will work royalry, license basis, et Espe- 
ially qualified to manufacture and assemble heavy 
achinery Plant in Connecticat A pite n- 


hidential 


Address CA-4248, care of ‘Mechanical Engineer: 











See Advertisements 
on Preceding Pages 








MECHANICAL 
ENGINEERS 





We need Mechanical Engi- 
neers to work on design of 
small mechanisms, light 
structures, gear trains, 
chassis and packaging units 
os applied to electronics 


communications equipment 


Men we want must have 
Positions involve board design, model : M. E. or A. E. degree, with 
shop association and construction-test- \ t one or more years expe- 


ing of primary models. 
rience in mechanical design 


You benefit from excellent starting 
salary, ideal working conditions in 
modern plont, paid vacations and 
holidays and good chance for rapid 
advancement. Housing immediately 
available in beautiful suburban and 
country oreas that surround the Bendix 


oi Bendix Radio 


Write, wire or phone 
DIVISION OF BENDIX AVIATION CORP. 


MR. E. O. COLE, Dept. M BALTIMORE-4, MD. Phone: TOWSON 2200 











-—Mechanical Designers— 


Layout Drattsmen 
For PERMANENT POSITIONS with 


Endicott, N.Y. IBM Poughkeepsie, N.Y. 


Excellent opportunities for designers and layout draftsmen with 
a minimum of five years’ experience desirable in mechanism 
design. Assignments involve the design and layout of intricate 
high speed mechanisms and electro-mechanical devices at both 
the development and production engineering level. 

Good salaries, unusual opportunities for professional de: elop- 
ment, exceptional employee benefits, excellent working and liv- 
ing conditions, moving expenses paid. 


Write, giving full details, including experience and training, 
to: Mr. W. M. Hoyt, Coordinator of Engineering Recruitment, 
International Business Machines, Dept. 686 (5), 590 Madison 
Avenue, New York 22, N. Y. 











J 
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ENGINEERS 


FOR ATOMIC 
WEAPONS INSTALLATION 


Mechanical Engineers, Electronics and Electrical 
Engineers, Physicists, Aerodynamicists, and Mathe- 
maticians. A variety of positions in research and 
development open for men with Bachelors or 
advanced degrees with or without applicable 
experience. 


These are permanent positions with Sandia 
Corporation, a subsidiary of the Western Electric 
Company, which operates the Laboratory under 
contract with the Atomic Energy Commission. The 
Laboratory offers excellent working conditions and 
liberal employee benefits, including paid vaca- 
tions, sickness benefits, group life insurance and 
a contributory retirement plan. 


Albuquerque, center of a metropolitan area of 


150,000, is located in the Rio Grande Valley, one 
mile above sea level. Albuquerque lies at the 
foot of the Sandia Mountains which rise to 
11,000 feet. Cosmopolitan shopping centers, scenic 
beauty, historic interest, year ‘round sports, and 
sunny, mild, dry climate make Albuquerque an 
ideal home. New residents experience little 
difficulty in obtaining adequate housing in the 
Albuquerque area. 


THIS IS NOT A 
CIVIL SERVICE APPOINTMENT 


Make Application to the 
PROFESSIONAL EMPLOYMENT DIVISION 


SAN DIA 











SANDIA BASE 
ALBUQUERQUE, N.M. 





POSITIONS WANTED 


MECHANICAL ENGINEER ----BSME, June’ §0—Age: 27—Single 

Vereran—Desires foreign employment—Europe or Latin Amer 
ica~—-One year experience in wr, hinery manufacturing. Presently 
employed by oil company in West Texas. Resume upon request 
Address CA-4194, care of ‘Mechanical Engineering 


SALES or EXECUTIVE MECHANICAL ENGINEER—BSMF 
Registered P. E. (Pa. & N. J.) Age 33. 12 years’ diversified 
experience as Aircraft Maintenance Engineer—Plant Engineer 
Machine Design and Development Engineer—Chief Projects 
Engineer (engineering, personnel, contracts administration) 
Sales Engineer—Sales Manager (2 million dollar engineering 
service company )—desires connection with manufacturing firm 
Address CA-4197, care of “Mechanical Engineering.” 


RESEARCH ENGINEER-~age 30 years, Master's and Doctor's 
degrees in Mechanical Engineering, 2 years as Engiacer in charge 
of Heating and Air Conditioning Research, 3 years as Asst 
Director of Heat Transfer research, now migrating to U.S.A, 
seeks a suitable position. Address CA-4209, care of “Mechanica! 
Engineering."’ 
MECHANICAL ENGINEER~-Graduate doctor of engineering 
Germany, 42, married, 17 years’ experience as design-engincer, 
production-engineer, works manager and chief engineer ir 
medium-sized plants; good practical shop experience, flow of 
material, production methods and cost reductions, proved ability 
in all phases of production and management, at present plant 
engineer in South-Ontario, desires position as assistant works 
manager, production-enginecr or similar with opportunity of pro 
motion. Address CA-425$1, care of “Mechanical Engineering 
PROJECT ENGINEER~ B.M_E_, P.E., 30, nine years’ experience 
in petroleum and chemical plane design, including heavy exper: 
ence in design of heat transfer equipment. Desire position at 
mid-management level, Address CA-4225, care of *‘Mechanica! 
Engineering 

MECHANICAL ENGINEER--32—BS degree—§ years’ experi- 
ence test engineer and marine engineer, 4 years’ administrative 
engineer power plant design: Metropolitan area only. Address 
CA-4226, care of ‘Mechanical Engineering." 


MECHANICAL ENGINFER-—-BS., M.S., Registered. 6 years 
automotive and acronautical industry—experimental and de 
velopment. 8 years’ university—teac ming. research, consulting 
now associate professor. Will take design or development 
project for this coming summer, in mechanical, automotive, 
acronautical, electro-mechanical. Location, midwest. Address 
CA-4228, care of "Mechanical Engineering." 

OPERATIONS RESEARCH--30, BE (ME), MA (Math). 9 
years’ experience in electronics, application of scientific methods 
to military strategy and tactics, teaching, administration, and 
project engineering. Desire industrial Operations Research or 
System Design. Will travel Address CA-423%6, care of ‘Me- 
chanical Engineering 


MECHANICAL ENGINEER, BSME, ASME, age 30. Experi- 
enced machine shop, produce design, development and test, new 
construction, plant layout, maintenance policy. Desires ‘job 
plant engineer medium size plant or chief engineer small company 
Salary $8000. Address CA-4237, care of ‘Mechanical Engineer 
ing 


MECHANICAL ENGINEER—Reg. P.E. (by exam) Pa. and Ii! 
15 years of diversified experience of high speed automatic produc- 
tion machines, supervision of design and development, adminis- 
trative experience in project control, desires midwest with in- 
creased responsibility Address CA-4238, care of ‘Mechanical 
Engineering 


MECHANICAL ENGINEER _ 35, married, interested in applying 
knowledge of digital computer design and applied mechanics in 
the machine tool industry Address CA-4242, care of *‘Mechan- 
ical Engineering 


EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


EXECUTIVES, ENGINEERS, DESIGNERS, SPECIALISTS 
Our staff—technical graduates—serving both employer and 
applicant 20 years’—no fee until placed—Bradley Placement 
Service, $55 Leader Building Cleveland 14, Ohio. 

ENGINEERS AND EXECUTIVES—This confidential service for 
outstanding men who desire positions paying $$,000 to $40,000 
will develop preliminary negotiations with reputable organiza- 
tions without risk to present position. For complete details, send 
experience record and expected salary range. Tomsett Associates, 
337 Frick Bldg , Pieesburgh 19, Pa 








SALARIED PERSONNEL $3,000—$25,000 
This confidential service, established 1927, is geared to 
needs of high grade men who seek a change of con- 
nection under conditions, assuring, if employed, full 
protection to present position. Send mame and ad- 
iress only for details. Personal consultation invited 


JIRA THAYER JENNINGS 
Dept. J. 241 Orange Street, New Haven, Conn. 
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No one understands the selling power of 
the ASME MECHANICAL CATALOG 


and Directory 
like the engineers 
who buy from tt. 


That’s why so many, who first used the Catalog 
for selecting and specifying products they wanted 
to buy, now use it for advertising products they 
want to sell. 


For more than 40 years the ASME Catalog has 
taken its place as the No. 1 market place in print 
for the mechanical industries. Tens of millions of 
dollars of products and services that will be bought 
in the year beginning next October will be chosen 
directly from the 


ASME MECHANICAL CATALOG 


As nearly as can be estimated, the ASME Catalog 
is consulted some 2,000,000 times a year by 
approximately 50,000 buyers and specifiers who 
constantly refer to 15,000 copies of the Catalog. 


That’s why it is so important for every member 
of ASME, every reader of MECHANICAL ENGI- 
and sells NEERING, who sells to the mechanical industries, 
to be represented in the Catalog, and to make sure 
a ‘a that what he offers is fully described and illustrated. 


cost per page drops to $162, for pages beyond 4. 
Our Creative Service Department will assist you 
with layouts and copy suggestions. 


in 


| SEK] I i One page costs $405. With more pages used, the 


Are you a Vendor, as well as a Vendee ? 


If you are, don’t miss the next Catalog. There is 
no substitute. Let us send you ENGINEERED 
INDUSTRIAL MARKETING, giving full par- 
ticulars. Write to 


A-S-M-E MECHANICAL CATALOG and Directory 


29 West 39th Street, New York 18, N. Y. 
et ~ Marca, 1953 - 145 
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RATE One Inch Card 


Announcements 
Inserted et rate of $20.00 
each issue, $15.00 per issue 
on yearly contract 








CONSULTING SERVICE 





Manufacturers 
of Equipment 
Not Included 














BLACK & VEATCH 
CONSULTING ENGINEERS 


Electricity Water Sewage Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuation and Rates 


4106 Broadway Kansas City 2, Missouri 


PETER F. LOFTUS CORPORATION 


Engineering and Architectural 
Consultants and Designers 


1st National Bank Bidg., 
Pittsburgh 22, Pa. 
Cable Address-""LOFTUS-Pittsburgh"’ 


DELOS M. PALMER & ASSOCIATES 
CONSULTING ENGINEERS 


Reg. Mechanical, Electrical & Industria! 
Designers of Special Purpose Machines 
Product Development 
Laboratory and Model Work 


4401 Jackman Rd. Toledo 12, Ohio 








EHRCO DIE CASTING SERVICE 


Engineering Consultation —Die Castings 
Equipment ~Installation 
Die and Product Design 
John R. Ehrbar, Pres 
303 Main Street, Stamford, Connecticut 
Telephone 3-2308 








research and development 
product engineering and styling 
special production machines 


model building 








fer 
brochure 


MAST DEVELOPMENT CO. inc 
2212 E 12th St - DAVENPORT JOWA 


Consult 2. H. POLACHECK 


Reg. Patent Attorney 


1234 Broedwey 
at 31st St.) New York 1, N. Y. 
Phone LO 5-3088 











Electrical Testing Laboratories, Inc. 


Electrical, mechanical, photometric, radio- 
metric and chemica! laboratories, rendering 
testing, research and associated services, in- 
cluding certification, inspections at factories 

and field investigations. 


2 East End Avenue at 79th St., New York 21 


Industrial Power Surveys & Design 
MYERS AND ADDINGTON 
Consulting Engineers 


21 East 40th Street, New York 16, N. Y. 
MUrray Hill 6-4630 


SANDERSON & PORTER 
ENGINEERS & CONSTRUCTORS 


New York e Chicago . San Francisco 











C. M. HATHAWAY 
CONSULTING ENGINEER 


Project Engineering, Product Development, 
Production Designs, Laboratory and Shop 
Facilities for Research, Mode) Work, 
and Pilot Manufacturing 


1315 S. Clarkson Street Denver 10, Coloredo 


WELD TESTING 


Qualification of Operators Supervision 
Inspection — Research 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pe. 








JACKSON & MORELAND 


ENGINEERS AND CONSULTANTS 


Design and Supervision of Construction 
Reports Examinations Appraisals 
Machine Design Technical Publications 


Boston New York 


NUCLEAR DEVELOPMENT ASSOCIATES, Inc. 
—NDA— 


Consulting Physicists, Mathematicians, and 
Engineers. Studies in Analytical Engineering 
and Mathematical Physics 


80 Grend Street White Plains, N. Y. 
White Plains 8-5800 





Power Plants, Structures 
Transmission Systems 


Design, Supervision, Inspection 
Appraisals, Reports 


SARGENT & LUNDY 
140 S. Dearborn St., Chicago, Il. 








J. E. SIRRINE COMPANY 


Engineers 
Design and Su ion of Steam and 
Hydro-electric Power Plants. Industrial 


Plants, Mechanical and 
A>, 














GEORGE H. KENDALL 
Consulting Mechanical Engineers 
Methods Studies: Process of Product 
Redesign Exiting Products for Greater Profit 
Trouble Shooting Production, Design, Cost Problems, 
Specialist Automatic Machinery Processes, Controls, 
New Developments, Patent Studies, ~— a 

New Products & Process Engineering Studies 
P.O. Bos} (Ba. 1923) Tel. Darien $1504 
Noroton Heights 3 Offices Darien, Connecticut 
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' 
ENGINEERS » CONSTRUCTORS * CONSULTANTS 


A: POWER PLANT 
\ 


SPECIALISTS 
UTILITY * INDUSTRIAL* CHEMICAL 
1200 N. Broad St., Phila. 21,Pa 





An announcement in this 


section will acquaint others 


with your specialized practice 








Operating Surveys, Ap- 
praisals ¢ Plans ¢ Reports 
Greenville, South Caroline 
STANLEY ENGINEERING COMPANY 
CONSULTING ENGINEERS 
Power Plants 

Steam - Diesel - Hydro 

Design - Construction - Test - 
Surveys 


Valuation 


Hershey Building Muscatine, lowe 











APPLIED 
MECHANICS 


Consuiting @ inspection 


Machine Shop © Laboratories 


SAM TOUR & CO., INC. 
44 Trinity Pl, N.Y. 6, N. Y 





The above consultants are available 


to work out solutions 


to your engineering and management problems 
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« 
custom engineered or standard sPEcat 
Complete services by Western Gear Works AIRCRAFT 
include the design, production, testing, ACCESSORY DRIVES 
and application of all types of 
gear drives for all industries. 2 
“Good Gears Since 1888” 
STANDARD ; eS 
SPEED-REDUCERS “. ore 
x 





New Catalog Available — 
Send for general bulletin 


Pt al 4 
5200, or request specific r “4 pets 
product information if oe 

~/ 


you wish. 
ps ARM bth at — if 
WESTERN GEAR WORKS ptr 
® San Francisco 
id Belmont 


Pacific Gear & Tool Works Anant Ee 








Index To Advertisers 





KEEP INFORMED—Pages 41-78 


March, 1953 


OPPORTUNITIES—(classified ad Pages) 135-144 





*American Blower C orp. 
*American Brass Co.. . : 
*American Felt Co. 5 
American Flexible Cou; ling Co. 125 
*American Manganese Bronze Co. 124 
*American Pulverizer Co. 60 
ASME Publications 62, 118, 134 
Mechanical Catalo; 136, 145 
*Armatrong Machine Works 81 
Automotive & Aircraft Div. 
American Chain & Cable Co. 


*Babcock & Wilcox Co 
*Barco Mfg. Co.... 
Biddle, James G., Co 
*Blaw-Knox Co. 
Equipment Div. 
Power Pipin Div.. 
Bruning, Charles, Co. 
Brush Electronics Co.. 
Burgess-Manning Co. 


4, 104, 105 
27 


2nd Cover 
46 


65 


Centriline Corp. 
Chace, W. M., Co. 
Chain Belt Co.. 
Chiksan Co.... 
Cincinnati Gear Co. 
Clar Fan Co. 
Cleveland Worm & Gear Co. 
Climax Molybdenum Co. 
*Cochrane Corp. 
“ ‘offin, J. 8., Jr., Co. 
*Combustion Engineering- 
Superheater (Inc.) 
‘onsolidated Engineering Corp 
‘oppus Engineering Corp. 
‘uno Engineering Corp. 


3rd Cover 
68 


24, 25 
66 
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*Denison Engineering Co. 

DeZurik Shower Co. 

Diefendorf Gear Corp. 

Dow Corning Corp. 
*Downingtown Iron Works 
*Dravo Corp., Heating Dept. 

Dresser Industries (Inc.) 

*Roots-Connersville Blower Div. 


Fagle Peneil Co. 
Eastman Kodak Co. 
Economy Pumps (Ine.) 
Div. of C. H. Wheeler Mfg. Co.. 
.dward Valves (Inc.) 
Sub. Rockwell Mfg. Co 
*Elastic Stop Nut Corp. of America 
Elliott Mfg. Co. 
*Engineer Co 


106, 107 
39 
128 
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Fafnir Bearing Co. 14 
Fiske Bros. Refining C 0. 
Lubriplate Div. 
Flexo Supply Co. 
*Foote Bros. Gear & Machine C orp. 
Ford Instrument Co. 
Div. Sperry Corp. 
*Foxboro Co. 
*Cieneral Electric Co. 102, 
*Grinnell Co. 


Hagan Corp. 
Hamilton Mfg. Co. 
Hankison Corp. 
Harper, H. M., ¢ 


Black & Veatch 

Ehreo Die Casting Service 
Electrical Testing Laboratories 
Mathaway, C. M 


Jackson & Moreland 
Kendall, George H. 
Kuljian Corp. 
Loftus, Peter F., 





The Only Reference 
Annue! Covering 
the Mechanical En 
gineering Field 
with « Uniaue 
Combination of 
Complete Equip 
ment Directory and 
Manufacturers’ 
Catalogs Up.to- 
date 20-pege In 
sert Catalog of 
ASME Publications 
is included 

Published Annually 





The asterisk indicates 
that firm also has prod- 
catalog in the 1953 ASME 
Mechanical Catalog and Directory 








Hathaway Instrument Co 
Helicoid Gage Div. 

Amer. Chain & Cable Co 
Henschel, John & Co. 


Imperial Tracing Cloth 
Insul-Mastic Corp. of America 
International Nickel Co 
Irving Subway Grating Co 
*James, D. O., Gear Mfg. Co 
Jenkins Bros 
Johnson, Carlyle, Machine Co 


*Keckley, O. C., Co. 
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*Kewanee-Ross Corp. 
Koppers Co. (Ine.) 
*Fast'’s Coupling Dept 
Tar Products Div. 
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Linear (Inc.) 
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Lord Mfg. Co. 
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Lukens Steel Co. 
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Marsh Heating Equipment Co., 
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95 
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*Taylor Forge & Pipe Works 
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Pre-check with 
Consolidated Instrumentation 


What happens to structural members and car-body com- 
ponents when freight cars are subjected to the shock impacts 
and buffeting of hump-yard switching? 

To determine stress distribution and to evaluate the effec- 
tiveness of shock protection devices, the Pullman-Standard 
Car Manufacturing Company selected a Consolidated 5-114 
Recording Oscillograph, System D Amplifiers, and Bridge 
Balance as basic recording instruments. 

Freight cars, loaded with sand and steel! blocks at gross 
weights ranging from 46,400 pounds (empty) to 164,000 
pounds (fully loaded) crashed together 185 times at speeds 
up to 10 miles per hour. 

In this way the dynamics of simultaneous shocks, some as 
brief as one five-thousandth of a second, were permanently 
recorded in visual form. From such data will come design 
changes, giving protection against shock and vibration dam- 
age. Thus an improved product is achieved. 


Consolidated Engineering gummy Dynamic Recording Systems 


CORPORATION such as the one shown here are designed and manu 

300 North Sierra Madre Villa, Pasadena 15, California instruments factured by Consolidated. Variations in the arrange- 

2 ; . f ment of the equipment are infinite. Applications are 

or scence widely varied throughout industry and the sciences. 

Sales and Service through €E€ INSTRUMENTS, INC., ne er A typical recording system includes pickups, amplifiers 

a subsidiary with offices in: Pasadena, New York, Chicago, QAQAMMAUMMAIA =or bridge balances, and a recording oscillograph. 
Washington, D. C., Philadelphia, Dayton. Write for Bulletin CEC 1500B-X9 
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Standard Ready Units (ex- ¥ 
cept three largest sizes) 
afford protection to fan 
bearings, motor and drive 
as shown below. 





a” 


MOTOR DRIVEN ASSEMBLIES=—NO EXPENSIVE 
FOUNDATIONS REQUIRED 


Clarage V-belt Ready Units come in 18 sizes — capacities 
to 12,000 c.f.m. ... within their range, the ECONOMY 
ANSWER to almost any INDOOR or OUTDOOR air handling 


requirement. 



















Use Ready Units and save the expense of building separate 
motor foundations. Use Ready Units and eliminate alignment 
problems. Use Ready Units for installations in record time 
and at lowest cost consistent with quality fan equipment. 

Ready Units with or without Outdoor Covers shipped im- 
mediately. Specially constructed units for handling corrosive 
gases, etc., take a little longer. 


WRITE FOR READY UNIT CATALOG 515 giving details, 
capacities and dimensions on the most 
modern “packaged” fan units available 
today — address, CLARAGE FAN COM- 
PANY, Kalamazoo, Michigan. 


Cut below shows Ready 
Unit equipped with (easily 
removable) Outdoor Covers 
shielding all working 
parts from rain and snow. 





Cut at left shows standard 
Ready Unit as built in three 
largest sizes. These larger 
units, too, can be equipped 
with Outdoor Covers. 
















68 PAGES «: 
VALUABLE INFORMATION 


New Manual shows how to properly * 
install and service Clarage fans, 
blowers and air conditioning units 
. valuable information adaptable 
to almost any type of fan job. Sent 
without charge to factory executives, 
engineers and maintenance officials. 





You can Rely on... 
Headquarters for 


LARAGE_ieeinee 
Fe Conditioning Equipment 





a Fans, itd 4285 Richelie 
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Sea-going lathe has sea legs for steadiness 
eee TIMKEN’ bearings for precision 


HIS new Springfield shockproof 

lathe is especially designed for 
high precision machine work while 
bolted to the deck of a naval vessel at 
sea. It has a radically different struc- 
ture and special ‘sea legs’ that prevent 
it from weaving when the deck flexes 
and enables the machine to withstand 
the severe shock of near misses 
and other combat-incurred stresses. 
Spindle rigidity and accuracy, essen- 
tial for high precision work on 
land or sea, is maintained with 
Timken” precision tapered roller 
bearings. 


SPRINGFIELD MACHINE TOOL COMPANY 
mounts the spindle of its Model SP 
shockproof lathe on Timken bear- 
ings to assure spindle rigidity and 
accuracy. 


TIMKEN 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL”) NOT JUST A ROLLER — 
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THE TIMKEN TAPERED ROLLER © 


Timken precision bearings are 
especially designed for spindle appli- 
cations. Run-out tolerances can be 
held to a maximum of 75 millionths 
of an inch. The tapered design of 
Timken precision bearings enables 
them to take both radial and thrust 
loads in any combination, holds spin- 
dles rigid and permits pre-loading to 
any desired degree to prevent chatter. 
Tapered design also makes Timken 
precision bearings easy and less cost- 
ly to assemble (bench assembly is 
possible), and eliminates the need 
for special thrust bearings. 


, 


yy. 
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BEARING TAKES RADIAL) AND TARUST--@)~ LOADS OR ANY COMBINATION~@)- 


For the past 25 years, Timken pre- 
cision bearings have been an im- 
portant factor in the development of 
precision machine tools. Next time 
you buy or build a machine tool, be 
sure it’s equipped with Timken pre- 
cision tapered roller bearings. Always 
look for the trade-mark “Timken” 
stamped on every bearing. The Tim- 
ken Roller Bearing Company, Canton 
6, Ohio. Canadian Plant: St. Thomas, 
Ont. Cable address: ‘‘TIMROSCO”. 


ae 


This symbol on a product means 
its bearings are the best. 





DESIGN LEADERSHIP 


The first Timken tapered roller 
bearing was produced in 1898 
Since then the one-piece multiple 
perforated cage, wide area contact 
between roller ends and ribs, and 
every other important tapered 
roller bearing improvement have 
been introduced by The Timken 
Roller Bearing Company 

The Timken Company leads in 
1. advanced design; 2. precision 
manufacture; 3. rigid quality con 
trol; 4. special analysis steels 


j 
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